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KLYSTRON PRODUCTION AT VARIAN Georgetown 


Final 


fest 


area is fully equipped 


VA-242 
REFLEX KLYSTRON 


with precision instruments, some specially designed for klystron testing 


Founded in 1954, Varian Associates of Canada has expanded from an 
engineering and pilot tube plant to include production of 40 klystron types 
for doppler navigators, missile, fire control, and microwave systems includ- 
ing high power klystrons for long range communications and missile range 
applications. Most recent expansion was to include engineering and pro- 


duction of gas switching tubes 


NEW The VA-242 is designed essentially as a fixed frequency tube 
tunable to an exact operating frequency within the specified range. 
Recommended for airborne, STALO applications and as a pump tube 
in parametric amplifiers. Output of over 500 milliwatts. 

Frequency Range 8.5 to 11.0. 


Representatives EASTERN—R-O-R ASSOCIATES, Toronto and Montreal 
WESTERN—ARVA, Vancouver 
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Editorial comment 








DAR prepares radar data for analysis 


One of the most important programs to be carried out by 
DRB at the Prince Albert Radar Laboratory is the in- 
vestigation of auroral interference. This article describes 
the Digital Analyser and Recorder that has been developed 
at DRTE to record the radar output in a form suitable 
for further processing by a general purpose computer. 
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M. A. Maclean is a _ science 
graduate of the University of 
New Zealand. From 1954 to 1957 
he studied electrical engineering 
at the University of Manchester 
England and received his PhD 
In December 1957 he joined the 
Defence Research Telecommuni 
cations Establishment of DRB 





High-level amplifier provides pulses 
of S microseconds to 5 milliseconds 


The output of available pulse generators is generally in- 
sufficient for certain applications in tube and component 
testing. This report describes an amplifier requiring 25 
volts maximum drive, with an output up to 200 volts or 
5 amperes and a maximum duty cycle of 10%. 





Static-magnetic regulator solves 
transient voltage problems 


This paper discusses the performance of static-magnetic 
voltage regulators and how they can be used to solve 
line transient problems. The basic theory of regulator 
operation is given in part 1. Oscillograms and results of 
a series of tests will be given in part 2 next month. 





Conference delegates see continuing 
need for electromagnetic relays 


Report on the eighth Electromagnetic Relay Conference 
held at Stillwater, Oklahoma, in May 1960. Speakers and 
delegates from over 100 companies in the relay business 
saw a bright future for their product, despite recent 
introduction of various solid. state switching devices. 





New horizons for epoxy resins 


Increasing use is being made of epoxy resins for the 
impregnation and encapsulation of electronic components. 
This timely article describes the important factors in their 
application, using as an example a relay coil — formerly 
tape-wound and varnish impregnated — that Allen-Bradley 
Canada Ltd. redesigned for epoxy molding. 


W. G. Hoyle has electrical engi 
neering degrees from both Al- 
berta (BSc, °43) and McGill 
(MEng, °47). After war service 
in the RCN he joined the Na 
tional Research Council in 1946, 
where he has developed pulse 
techniques for the location of 
transmission line faults and for 
military equipment 


J. T. Keefe graduated from Pur 
due University, electrical engi 
neering, in 1946 and has been 
doing development and applica 
tions engineering since then. In 
1956 he joined Sola Electric Co 
where he now holds the position 
of chief product engineer. He is 
a member of IRE and has pub- 
lished a number of papers 





George Hardwick, P.Eng. attend- 
ed the Electromagnetic Relay 
Conference as a representative of 
Northern Electric Company Limi 
ted, then wrote this special report 
for CEE He is a member of 
the Test Facilities Design Group 
in Northern's Communications 
Equipment Division at the 
Shearer St. plant in Montreal 





R. J. Brule, P.Eng., is an electrical sales divisional engi 
neer at Minnesota Mining and Manufacturing of Canada 
Ltd., London, Ont. He attended high school at London 
and received his BSc in 1947 from the University of 
Western Ontario, also at London, majoring in mathematics 
and physics. He later worked with the National Research 
Council of Canada, and began working toward his MA 
degree at McGill University. Mr. Brule has written and 
passed the examinations set by the Association of Profes 
sional Engineers of Ontario 
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the new generation of 


It could be that there is a better type of magnet Canada Wire is making all types, so Canada Wire 
wire available for your use today, than the type is best equipped to advise you. Call your nearest 
now being used. Modern technology has created an Canada Wire sales office and discuss your problem. 
impressive number of new types of magnet wires. The result could be profitable for you. 


FORMEL 


The best general purpose 
Magnet wire now being manu- 
factured. It is a vinyl acetal 
coated wire that has many out- 
standing properties for use in 
equipment functioning at tem- 
peratures not exceeding 105°C. 


NYLON 


A polamide coating wire 
characterized by excellent wind- 
ability and ability to solder in 
dip operations at temperatures 
of 650°F. to 750°F. without prior 
removal of coatine 


Fan Motor Stator Winding Fluorescent Lamp Ballast Transformer Coil 


BONDEL 


A Formel insulated wire with a 
thermoplastic cement overcoat. 
This overcoat softens when ex- 
posed to heat (275°F.) or solvent 
(alcohol). Will bond the wires in 
a desired shape on cooling. 


Deflection Yoke Coil for Television Electronic IF Transformer Coil 


PLAIN ENAMEL C-90 


Insulated with an oil resin 
varnish film. Provides outstand- 
ing electrical properties in very 
thin film build-ups. 


Oil Burner Ignition Coil PU olurelihg-MOr-il-leehiol me aulelitic. 


QUALITY CABLE IS LOW COST CABLE 


Canada Wire and Cable Company Limited 
MAGNET WIRE DIVISION — SIMCOE, ONTARIO 


A Canadian Company Manufacturing and Selling Coast to Coast 


For further information mark No. 17 on Readers’ Service Card 
CANADIA CTR 


POLYSOL 


A modified isocyanate coated 
wire characterized by its excel- 
lent electrical properties (par- 
ticularly at high frequencies) and 
its ability to solder in dip opera- 
tions without prior removal of 
the insulation. 


POLYSOL-N 


Polysol insulated with a nylon 
overcoat. Combines the excel- 
lent windability and solvent 
resistance of nylon with the out- 
standing electrical characteristics 
of polysol. For soldering in dip 
operations without prior removal 


of coating. 


TRADE MARK 
REGISTERED 
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Compactron simplifies circuitry, 
cuts equipment costs 


Canadian General Electric Co. Ltd. has announced a new 
series of vacuum tubes, called “compactrons,” which 
combine in one envelope the functions now performed by 
several conventional receiving tubes and/or semicon- 
ductors. Sample connection diagrams appear at right. 
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Japanese to change export policy Morley Patterson, Philips Elec- 
tronics Industries Ltd. as chair- 

In a brief presented to Ottawa representatives of the 29 “ oe a tuhe 
. . 0! ICO ommiitte 

Japanese Government on July 15, the Electronic Indus- ee . 
: “sina qe In this capacity he was co-signer 
tries Association of Canada suggested that Japanese tube with EIA president Key of the 


manufacturers confine their exports to Canada to a list brief presented to Eme Yama- 
of tube types not now made in this country. : shita of the Japanese Embassy 


Controls and instrumentation 38 Electronic techniques are today being applied to the solu- 


tion of measurement and control problems in all branches 

of business and industry. The staff of CEE recognizes 

This new monthly department, which incorporates the the importance of this technology and the need for news 

former “Nucleonic News.” will include stories of people, and engineering information among its readers. You can 

. < < help us provide a valuable service by letting us know 

plants and products concerned with the design and appli- about new developments in your area or company. Write 
cation of electronic controls and instrumentation, or telephone The Editor 


Departments News highlights New products 
People in the industry From our readers 
Reports from the industry CAMESA News 
Controls and instrumentation . . Defense contracts 
What’s new in view Advertisers’ index 


For your library Round-up: coming events 


CANADIAN Kenneth E. Winchcombe, a Maclean-Hunter publication 


ELECTRONICS M Basten ee RPSSETEET ° a as second class mail, Post Office Department 
ENGI NEERI NG Wes So Printed and published by Maclean-Hunter Publishing 


Company Limited, 481 University Avenue, Toromto 2, 
‘ Canada Address all correspondence: P.O. Box 100 
G. M. James, Torento, Canada =u. 9-506 » in teed Sie 
. orace unter, mirman of the oard , ay 
staff U. K. representative Chalmers, President; Donald F. Hunter, Vice-President 
g 2 and Managing Director 
Harold Price, BSC, SEN. MEM. LR.E., W. :s Weir, Publishers of The Financial Post and Canadian Ad 
NG : advertisine art di tor vertising, Canadian Aviation, Canadian Electronics 
P. ENG., editor 8 d rect Engineering, Canadian Hotel Review, Canadian Indus 
_— * i _— trial Photography, Canadian Machinery, Canadian Mis 
Ian R. Dutton, BASC, MEM. LR.E., P.ENG., Mary Ann Sapiano, siles and Rockets, Canadian Packaging, Canadian 


. = ° , icp th Printer and Publisher, Canadian Shipping, Canadian 
associate editor ad\ ertising produc tion Stationer, Design Engineering, Electrical Contractor 

= Fountains in Canada, Heating and Plumbing &ngineer 
Gordon Duffy, John be Heavy Construction News, Materials Handling in 
j irculation mar » Canada, Modern Power, Modern Purchasing, National 
Montreal editor c ano anager Builder, Office Equipment and Methods, Plant Admin 


Richard J. Gwyn, R. G. Scott, istration, Progressive Plastics 


. Other services; The Financial Post Corporation Service 
Ottawa editor research manager Canadian Press Clipping Service Commercis! Printing 
Division 
J. W. Offices at 1242 Peel Street, Montreal. UN. 6-0841 
Arthur R. Joy, ; Sargent Room 1004, The Burrard Bidg.. 1036 West Georgis 
British Columbia editor Sales promotion manager Street, Vancouver 5, B.C. MU. 3-8254; Maclean-Hunter 
_ a Limited, 30 Old Burlington 8t., London W. 1, England 
Robert A. Metcalfe, CA. King, Semtation a Canada $5.00 per year, two years 
. . 9.00, three years $13.00. Single copy price $1.00 
Manitoba editor manager U. 8. A., Duties Kingdom, $10.00 per year; all other 
— 7 ° Geor W. Gi mour countries, $20.00 per year 
Frank Davies, ; ge “ 1 Ad — Indexed in Engineering Index 
editorial art director manager, industrial publications hr CCAB 


\ ber 
° Canadian Ciroulations Audit Board, Ine 
Robert E. Swan, J. L. Craig, ory somes dey 


advertising representative director, business publications Business Newspapers Association 


CANADIAN ELECTRONICS ENGINEERING AUGUST 1960 





EXTRA SEVERE VIBRATION TEST. In this device daily 
samples of General Electric 5-Star tubes are given a vibra- 
tional acceleration of 2.5 G for 32 hours maximum in each 


ee | «dite. hi 3 


of three different positions. The sinusoidal vibration is 
applied at a fixed frequency between 25 and 60 cycles 
per second, 


ONE FACTOR IN THE HIGH RELIABILITY 
OF GENERAL ELECTRIC 5-STAR TUBES 


Ensure the dependable operation of 
your equipment by specifying General 
Electric 5-Star tubes for all critical 
sockets. They are specifically designed 
and ruggedly constructed to resist en- 
vironmental vibration. 

General Electric 5-Star tubes have 
shorter, sturdier cages . . . double mica 





spacers .. . welded heater bars and base 
leads . . . double-staked getters. 


ELECTRONIC TUBE SECTION, 


High resistance to vibration is only one factor that 
contributes to the ultra-reliability and long life of 
General Electric5-Star tubes. There are many others. 

Give your equipment the extra protection of 
Canadian-made General Electric 5-Star tubes. For 
full information contact: Electronic Tube Section, 
Canadian General Electric Co. Ltd., 189 Dufferin 
Street, Toronto, Ontario. 


LC 
eee ee 


TAD-1795-260 


CANADIAN GENERAL ELECTRIC COMPANY LIMITED 


For further information mark No. 18 on Readers’ Service Card 
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Japanese resume transistor radio 
shipments, with 1960 quota at 
“about the same”’ level as 1959 


Following its suspension of export licensing of 

May 9, Japan’s Ministry of International Trade and 
Industry announced July | that shipments of transistor 
radios were being resumed. Although actual quota 
figures were not revealed, it is expected that they will 
permit 10-15% more than the 1959 total of 395,000 
units to be exported to Canada. EIA of Canada 

wants exports limited to around the 1958 figure 

of 155,000 units. 


Bell Telephone outlines plan 
for space communications network 
using a string of satellites 


In support of its contention that the F.C.C. should 
anticipate the requirements of space communications in 
the region above 890 mc, the Bell Telephone System 
last month filed testimony describing a proposed 
network of about 50 satellites at orbital heights around 
3,000 miles. Estimated cost of setting up such a 

system with 600 voice charinels in each link is $115 
million — $65 million for ground installations and 

$50 million for the satellites. Additional cost for 
provision of transoceanic television channels would 
be about $55 million. 


COTC breaks all records 
in tenth operating year 


The tenth annual report of Canadian Overseas 
Telecommunication Corporation showed a net profit 





Radio receivers 


May sales of home entertainment products continue decline 


Television receivers 


of almost $1 million — the highest in its history 

and a revenue increase of 21% over last year. 
“Canada’s growing position of leadership in world 
telecommunications will be further improved as the 
Commonwealth round-the-world cable develops,” said 
Douglas F. Bowie, COTC’s president and general 
manager. 


Promising new source of useful 
power utilizes energy 
released by free radicals 


Free radicals — molecular fragments which possess 
very high energy potentials during their normally very 
brief existence — may provide the basis of self- 
contained packaged power units capable of being started 
and operated continuously. Experimenters at Energy 
Conversion Laboratories, Detroit, have controlled 

the reactions of the particles at near room temperature 
and achieved direct conversion to e <ctricity. 


Ferranti-Packard chosen to carry 
out evaluation tests of 
three communications systems 


The U.S. Army Signal Corps has awarded a $100,000 
contract to Ferranti-Packard Electric Ltd. to test out 
three communications systems. From five locations 

in the southern U.S. the Toronto firm’s engineers will 
bounce signals to each other off an artificial 
ionosphere to be created by USAF rockets. Systems 

to be evaluated include F-P’s own meteor trail bounce 
equipment (already sold to the U. S. Army), a similar 
system developed by Pickard & Burns Inc., and a 
tropospheric scatter system of National Radio Co. 
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HAMMOND Transformers for Electronic Equipment 


Hermetically Sealed e Plate Supply e Filament e Multi-winding e Input and Filter e Silicon, Selenium 
Power Rectifier @ Input, Interstage and Output in all types e Cathode Ray e Modulation e High "Q” 
Inductors @ Transistor . . . and other special type Transformers. 


. for special . Rectifier, Filament Transformers . . . for industrial 
electronic equipment. 

. for oil pipe line - Encapsulated Types . . . Plate, Filament, etc. to 
1600 cycles. 

for test - Military Transformers. . . to all specifications oil or 
epoxy filled. 

for modern electronic . Transistor Transformers . . . with solid leads or pins, 

for printed circuits. 


3-Phase, Plate and Rectifier Types . . 
_ equipment. 
- Heavy Current Transformers . . 
heating. 
- High Voltage Plate Transformers 
purposes. 
Power Transformers . 
circuits. 


~Thowts howe to oven 54. O00 spociicinuy 


Hammond makes and stocks more than 1,000 items 


in ratings from a few millivolts to 40 K.V.A. and offers 
the experience and facilities to engineer special HAMMOND 


transformers as single units or in production quantities. 
alolululolaroMaler Moll iMicclisiclt ie MioMilela-M ile mor Melele ELECTRONIC TRANSFORMERS 


different specifications 


Standard Items Stocked by Leading Jobbers 


H2 


HAMMOND MANUFACTURING COMPANY LIMITED e GUELPH, ONTARIO, CANADA 


For further information mark No. 24 on Readers’ Service Card 
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People in the industry 





Officer in charge of Ottawa 
aeradio station retires 


Harold Stinson, officer in charge of 
the Ottawa Aeradio Station, Ottawa 
Airport, for the past 13 years is about 
to retire. His colleagues honored him 
recently at a reception. 

Mr. Stinson entered the old Naval 
Service in June 1916, as a radio oper- 
ator and saw service in the Mediter- 
ranean area during World War I. 
After the war he continued in the 
Government service and was among 
the first men to work on the extension 
of radio facilities into the Canadian 
arctic. 

He can recall many hectic adven- 
tures during years that saw him do 
five tours of duty at such remote 
points as Churchill (there was no rail- 
way then), Resolution Island, Cape 
Hope’s Advance, and others. He also 
served as radio operator for two sea- 
on board the Department of 
icebreaker CMS “N.B. 


sons 
Transport 
McLean.” 


Plant returns to Collins 
Radio Co, of Canada 

The appointment of John L. Plant 
as vice-president and general manager 
of Collins Radio Co. of Canada Ltd. 
marks his return to that company. 
Mr. Plant retired from the RCAF with 
the rank of Air Vice Marshal in 
August, 1956, and joined Collins. 
Later he joined A. V. Roe group as 
executive vice-president and general 
manager of Avro Aircraft Ltd., then 
vice-president and general manager of 
Canadian Applied Research Ltd. 

J. P. Giacoletto will continue as 
vice-president at Collins Radio Co. of 
Canada Ltd. until he returns to the 
parent company in the U.S. A. 


Ferritronics Ltd. appoints 
vice-president 

One of Canada’s leading designers 
of filters and frequency determining 
networks, Bernard Tennent, P.Eng., 
has joined Ferritronics Ltd. as vice- 
president and chief engineer. Mr. 
Tennent is a graduate of the Universi- 
ty of Warsaw and I’Ecole Superieure 
d’Electricite in Paris. He worked in 
France until World War II, when he 
left France and worked for the Bel- 
gian Marconi Co. in England. He 
came to Canada in 1952 and joined 
Philips Industries. During his eight 
years with the company he specialized 
in the design of filters, frequency de- 
termining networks and rf transform- 
ers, all utilizing ferrites. 
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H. Stinson, seated, and his wife re- 
ceiving farewell wishes from D. P. 


Glenn, left, regional director of air 


services, Toronto, and R,. A. Joberty, 
Ottawa airport manager. 


Chief engineer for 
IRC Resistor Div. 

J. W. Barnes has joined IRC Resis- 
tor Division of Renfrew Electric Co. 
Ltd. as chief engineer. He is a gradu- 
ate of McGill University in mechani- 
cal engineering. Prior to his new 
appointment he served as an aero- 
nautical engineering officer with the 
RCAF Air Defence Command. 


Ontario regional 
manager 

R. J. Norton, P.Eng., has been 
appointed Ontario regional manager, 
technical products marketing division, 
RCA Victor Co. Ltd. He succeeds 
D. C. Tucker who has left the com- 
pany to take up a position with North- 
ern Broadcasting Co. Ltd. 

Mr. Norton graduated from McGill 
University with honours in engineer- 
ing physics, and joined RCA Victor in 
1950. In 1954 he left to become chief 
engineer for Cape Breton Broadcast- 
ing Co., Sydney, N.S., where he was 
responsible for installation and opera- 
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tion of CJCB-TV. In 1957 he joined 
RCA Victor as manager, special ac- 
counts, responsible for sales to all 
government commercial accounts. He 
also became product manager for 
aviation equipment. His office will 
be in Toronto. 


Joins staff at University 
of Saskatchewan 

H. Ratz has joined the staff at the 
University of Saskatchewan as pro- 
fessor of electrical engineering. He 
has been working at the university 
during the past year as senior research 
associate on advanced process control 
systems (see page 41, CEE, Feb. 
1960). Professor Ratz obtained his 
BASc degree at the University of To- 
ronto in 1950, and later added an 
SM from Massachusetts Institute of 
Technology. He worked as a design 
engineer with Fischer & Porter (Can- 
ada) Ltd. prior to going to Saskatoon. 


Canadian heads Burroughs 
international sales 

The International Division of 
Burroughs Corp. has appointed R. C. 
Cavill as general sales manager. Born 
in Canada, Mr. Cavill joined Bur- 
roughs’ Toronto sales force in 1939. 
He was appointed sales manager for 
the British organization in 1954, and 
general marketing manager in 1957. 
A year later he was promoted to 
managing director of the British op- 
eration. 


Lenkurt appoints military and 
industrial sales manager 

Lenkurt Electric Co. of Canada 
Ltd. has appointed John Tindall, 
P.Eng., as sales manager, military and 
industrial accounts, with offices at 
6233 Cote de Liesse Rd., Ville St 
Laurent, Montreal 9, Que. Mr. Tin- 
dall will also provide engineering 
assistance and factory liaison for 
Automatic Electric Sales (Canada) 
Ltd., distributor of Lenkurt products 
to the communications industry 

Mr. Tindall, a graduate of Uni- 
versity of Toronto, joined Lenkurt 
Electric in 1952 as sales engineer 
Prior to that he was with Canadian 
National Telegraphs as an outside 
plant engineer. 

(Continued on page 52) 





Compact Captive Panel Screws: 


Standard Design Lowers I nstalled Costs 


No longer is it necessary to resort to 
a costly fastening device of special de- 
sign to provide quick attachment and 
release of electronic components. 
Standard Southco Retractable Screw 
Fasteners (stand-off thumb screws), 
available from stock, are both fast to 
install and economical. The five sizes, 











Method “A” 














fo. ame ~~ 








Method “B” 























shown below, meet a very wide variety 
of requirements. 

Check these advantages of simplified 
Southco Captive Panel Screws. Even 
when many screws are in one panel, 
misalignment is easily handled be- 
cause the screw floats in a large hole 
in the stand-off, allowing ample play 
for “lining up.” No special tools are 


needed for installation, thus produc- 
tion is not subject to tool failure, nor 
limited by either the number of spe- 
cial tools available or the number of 
personnel trained in their use. 

















The Southco No. 58 Retractable 
Screw Fastener consists of three parts: 
thumb screw, stand-off, and retaining 


ring. The bright nickel-plated brass 
stand-off is inserted in either a drilled 
and countersunk hole (Method A), or 
a drilled hole (Method B), and flared. 
The polished, chrome-finished brass 
screw is passed through the hole in the 
stand-off 
and made 





captive by a 





retaining 
ring. En- 
gaging in a 
tapped hole 











in the frame, the screw may be fully 
withdrawn without moving the panel, 
yet always is retained. 

The unslotted screw is standard in 
34”, %e6”, and %™” head diameters 
and three thread sizes. Slotted head 
screws are also available in all sizes. 
The stand-off is standard in sizes to fit 
panel thicknesses from a minimum of 
4,” to a maximum of 17%,”. Screw 
and stand-off are also obtainable in 
stainless steel. 
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DIAMETER 9/16” 


MINIATURE TO LARGE SIZE HEADS IN FIVE TYPES 


fn a: 
| I 
, iH 
. | —-— J 
=2 
[_——] 
=S 
VY 


cm 


9/16” 7/16” 7/16” 





THREAD 


_ SIZE 1/4-20 1/4-20 





12-24 10-24 10-32 


Fastener 
Handbook 


Send for your complete 
Southco Fastener Hand- 
book, just printed. Write to 
your nearest distributor 
listed below. 

















Represented in Canada by . 
METAL AND WOOD 
FASTENING DEVICES 


6302 Papineau Avenue 
Montreal 35, Quebec 


BLACK BROTHERS, LTD. 


1200 Hornby Street 
Vancouver, B.C. 


WESTAIRE SALES CO. 
380 Donald Street 
Winnipeg 1, Manitoba 
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Reports from the industry 





Canadian Aviation Electronics Ltd. 
to get large simulator order 


It now seems certain that Canadian 
Aviation Electronics Ltd., Montreal, 
have beaten all opposition in securing 
a $25 million contract to build 30 
complex F-104 flight simulators for 
West Germany, Holland, and Belgium 
as well as for Canada. 

Six simulators have already been 
ordered by DDP for the RCAF’s 
CF-104 program, and formal letters 
of intent are awaited from the three 
European governments involved. 

Virtually every major company in 
the world in the flight simulator field 
was bidding for the work. CAE beat 
out U.S., British and European 
entries. This puts the Canadian firm 
in a strong position regarding future 
orders if, as seems likely, other NATO 
and SEATO countries such as Italy 
and Japan place orders for the F-104. 

The contract will keep CAE’s plant 
busy for about four years. 

Another recent announcement from 
CAE reveals the formation of a Los 
Angeles subsidiary, Calmont’ In- 
dustries, Inc. Calmont will engage in 
research and development in the area 
of electromechanical devices. Produc- 
tion work will be subcontracted to the 
Montreal plant when practical. 

T. F. Lees, who has been with CAE 
for seven years, mainly in managerial 
positions, will be vice-president and 
general manager; CAE president J. F. 
Tooley will also be president of 
Calmont. 

The formation of the new company 
is part of CAE’s effort to win more 
U.S. business. Oneida Electronics, 
Inc. was set up earlier this year at 
Utica, N.Y. after the Montreal firm 
won a contract to overhaul USAF 
ground communications equipment. 
Initially planned as a 50-man opera- 
tion, employment at Oneida is expect- 
ed to reach 200 by October. 


Continental-Diamond acquired 
by Arborite Company 

The Arborite Co. Ltd., Montreal has 
purchased the assets of Continental 
Diamond Fibre of Canada Ltd., To- 
ronto, formerly a_ subsidiary of 
Continental-Diamond Fibre Corp. of 
Newark, Delaware. 


Many firms open new 
offices and plants 

Formerly located in Willowdale, 
Ont., George Kelk Ltd. have just 
moved their head office and manu- 
facturing facilities to a new building 
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at 5 Lesmill Rd., Don Mills, Ont. 
Telephone number is HI 7-5151. 

Union Carbide Canada Ltd. have 
now occupied their new head office 
building at 123 Eglinton Ave. W., To- 
ronto 7 — Telephone HU 7-1311. 
Coincident with the move, the names 
of the company’s divisions have been 
changed: Bakelite Co, will now be 
known as “Union Carbide Canada 
Ltd., Bakelite Division.” National 
Carbon Co, becomes the Consumer 
Products Division, and Linde Co. the 
Linde Gases Division. 

Transitron Electronic Corp. has 
opened an eastern Canada sales office 
at 1229 The Queensway, Toronto 18 
— Telephone CL 9-5461. Field 
engrg. rep. is Jay E. MacArthur. 

Veeder-Root Inc. of Hartford, 
Conn. has opened a subsidiary here 
for the sale and service of their count- 
ing devices, Veeder-Root of Canada 
Ltd. is located at 26 Fieldway Rd., 
Toronto 18—Telephone BE 9-3094-5. 
Resident manager is Daniel J. Mc- 
Donald. The Quebec area, formerly 
covered by McDonald, will be served 
by Moore Bros., eastern Canadian 
distributors. 

Brian Engineering Ltd. have opened 
an office at 2773 Dufferin St., To- 
ronto 19 — Telephone RU 7-5441. 
It will provide sales and service cover- 
age to the Ontario market for Deutsch 
connectors, Electrosnap and Hether- 
ington switches, and Leach relays. 


Ahearn & Soper buys 
German firm 

The Ahearn & Soper 
active in Canada in the 


Co. Ltd., 
field of 


electrical and electronic engineering 


since 1881, has acquired Stoe & Cie 
GmbH of Heidelberg, Germany. 

Stoe is one of the oldest German 
manufacturing companies in the field 
of high precision instruments and 
equipment, and in addition to its 
present activities, will serve both as a 
pilot plant for the Ahearn & Soper 
Group’s proposed manufacturing ac- 
tivities in North America and as a 
sales office for Canadian exports to 
Europe. 


Five new companies formed 
in various fields 

Ultrasonic Industries Inc, of Albert- 
son, L.I., N.Y. has formed a Canadian 
subsidiary, Ultrasonic Industries (Can- 
ada) Ltd., 1512 Eglinton Ave. W., 
Toronto. The new company will 
initially direct the marketing, distribu- 
tion and servicing of UI’s “diSON- 
tegrator” ultrasonic cleaning equip- 
ment and other ultrasonic devices 
Julian Conway, president of Conway 
Electronic Enterprises Ltd., has been 
elected president of UI (Canada) Ltd. 


KCS Limited has formed a new 
company, Traffic Research Corpora- 
tion Ltd., to concentrate KCS’ ex- 
perience, skills and facilities towards 
the solution of today’s many and vex- 
ing traffic problems. The new division 
will operate from the KCS Building at 
20 Spadina Rd., Toronto 4. 


After nine years on radar and 
mobile communications equipment at 
Canadian General Electric Co. Ltd., 
Paul J. Serhenick has formed his own 
company at 1180 Castlefield Ave., 
Toronto 10. Canadian Electronics 
Service Ltd. will be active in the 
design, manufacture, rental, installa- 
tion and service of mobile communica- 
tions and industrial electronic equip- 
ment. 
(Continued on page 42) 
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Ottawa report 
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Don Peacock, Ottawa editor of 
CEE since November 1959, has 
joined the Ottawa bureau of The 
Financial Post, also published by 
Maclean-Hunter. 

His successor is Richard J. 
Gwyn, who has been a Press Gal- 
lery correspondent for BUP and 
Thomson Newspapers since 1957. 
Gwyn was born and educated in 
England, and came to Canada in 
1954. He has appeared on various 
CBC radio and television news 
commentary programs. 

His first exclusive story for CEI 
covers reaction to the July 15 visit 
to Ottawa of the EIA of Canada 
delegation. See pages 36 and 42. 
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iimilitiliiae mivllins 


Calibrated Deflection 


Three oscilloscopes 
offering the following features: 


e 10 cm flat- faced cathode-ray tube 

e calibrated vertical deflection 

e built-in calibration voltage for adjustment 
of the amplifier 
calibrated sweep speeds and magnification 
exceptionally stable and sensitive triggering 
modern design, printed wiring, good accessibility 
suitable for all normal mains supplies 
(110 V- 245 V, 40 c/s - 100 c/s) 


DH ; Li a electronic measuring 


Sold and serviced by Philips Organizations all over the world 


GM 5602 


Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
Leaside, Toronto 17, Ont. - Montreal: 8525 Decarie Bivd. 
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GM 5601 High-Frequency Oscilloscope, type GM 5601 


Vertical Amplifier 

Bandwidth: DC - 5 Me’s(- 3 dB). 

Sensitivity: 100 mVp-p/em to 5 Vp-p'cm in 6 steps, accurate within 3% ,in a 
1-2-5 sequence; vernier 3: 1 permits continuous adjustment to at least 
15 Vp-p/em. An attenuator probe 10: 1 is delivered with the instrument. 
Input impedance: 0.5 MQ in parallel with 35 wyF. 

(Probe 5MQ in parallel with 9 »yF). 

Sweep range 

0.5 ysec/cm - 200 msec/cm in 18 calibrated steps, accurate within 3% in a 
1-2-5 sequence, x5 magnifier expands fastest sweep 

speed to 0.1 ysec/em (accuracy 5/o). 

Trigger facilities 

Internal, external, or line frequency with adjustable trigger level 

and stability control. 

Accelerating voltage: 2 kV 


Low-Frequency Oscilloscope, type GM 5606 


Vertical Amplifier 

Bandwidth: DC - 200 ke/s(- 3 dB). 

Sensitivity: 10 mVp-p/em to 50 Vp-pcm in 12 calibrated steps, accurate 
within 39o,in a 1-2-5 sequence; vernier 3: 1 permits continuous 
adjustment to at least 150 Vp-p/cm. 

Input impedance: | MQ in parallel with 40 nyF. 

Sweep range 

2.5 psec/em - | sec/em in 18 calibrated steps, accurate within 3% in a 
1-2-5 sequence, x5 magnifier expands fastest sweep speed to 

0.5 psec/em (accuracy 5%). 

Trigger facilities 

Internal, external or line frequency with adjustable trigger level. 


High-Frequency Oscilloscope, Accelerating voltage:.2 kV 
type GM 5602 
Vertical Amplifier 


Bandwidth: 3 c/s - 14 Me/s,(- 3 dB), risetime 25 mysec. 
Sensitivity: 75 mVp-p/em to 10 Vp-p/em in 7 
calibrated steps, accurate within 3°/g,in a 1-2-5 
sequence; vernier 3: 1 permits additional attenuation 
to 30 V p-p/em. An attenuator probe 10:1 is 
delivered with the instrument. 

Input impedance: 0.5 MQ in parallel with 124F. 
(Probe 5 MQin parallel with 8 yyF). 

Signal delay permits viewing of the leading edge of 
the displayed signal in the linear portion of 

the time base. 


Sweep range 

0.2 zésec/em - 10 msec/em in 15 calibrated steps, 
accurate within 39/9 in a 1-2-5 sequence, x2 and 
x5 magnification expands fastest sweep speed to 
max. 40 mysec/cm (accuracy 5/9). 


Trigger facilities 

Internal, external or line frequency with adjustable 
trigger level and preset stability control. 

High frequency synchronization up to at least 15 Mc/s. 


GM 5606 


Accelerating voltage: 4 kV 


instruments : TELUS Ue esr 


PHILIPS 
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TIMES THE EFFECTIVE SENSITIVITY 
in the new WL-7325 Westinghouse High Sensitivity Vidicon 


Four times the effective sensitivity in this compact new 
Westinghouse Vidicon! Designed to replace directly type 
WL-6198A with an increase of two times in intrinsic sensi- 
tivity, plus an additional two-to-one increase because its 
greater uniformity permits operation at higher target volt- 
ages. A lower gamma results in a wider contrast range or 
better gray scale and emphasizes sensitivity at low light 
levels. 

Available now in production quantities! For more de- 
tailed information, write Canadian Westinghouse Company 
Limited, Electronic Tube Division, Box 510, Hamilton, 
Ontario. 60D800 


you CAN BE SURE...1F ws Westi nghouse 
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LIGHT TRANSFER CHARACTERISTICS 

















Qutput Signal Current in Microamperes 
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Low initial cost per thousand, low installed cost with 
highly engineered high speed United Eyeleting ma- 
chines, and you have an unbeatable combination you 
can put to work saving money. They will join dis- 
similar materials, can be clinched tightly to fasten, or 
lightly to function as a pivot. 

They can be used as a bearing, or as a terminal. With 
ceramics, plastics, and glass special machine device 
helps minimize fracturing. You can get them from 
stock in a wide range of sizes, colors, and metals. A host 
of special diameters, lengths, shapes can also - 
be made to solve your individual problem. 

See our catalog in Sweets’ Design File or 
write us today to investigate the possibilities 
of utilizing lowest cost United Eyelets for 
your product. 


United 
Eyelets 


Lowest Cost 
Fastener 
You can buy 


h f 
High speed fastening of 2 eyelets simultane- oe does double duty as fastener for wind oe a = pe om 
ously cuts costs on automotive ignition breaker shield, bearing for spark wheel. Does both jobs ing reliable thru-connections on two-sided 
point assembly. weil for only a fraction of a cent printed wiring boards 


pH] 


JUST plug it in — United Standardized eyelets 
hold wires by compression on multi-contact 
computer part. Tight hold eliminates soldering 
time and bulk. 


Before you say “hello”, eyelets are working 
for you on our most popular method of com- 
munication. Try them on a new application — 
patios they'll prove as indispensable as your 
elephone. 


Free Eyelet Slide Selector helps determine 
which eyelet you need with given grip and 


You can avoid the inevitable commercial with 
the T.V. Selector Switch and still enjoy the 
silent utility and performance of eyelets on the 
switch itself 


UNITED SHOE MACHINERY COMPANY 


hole diameter. 
OF CANADA LIMITED 


2610 Bennett Ave., Montreal, Que. 
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Unregulated 
AC Input 


High 
Capacitance 
Filter 


Regulated 


elomeltii ti 


Semiconductor 
Rectifier 


Inherently simple design of the Sola Constant Voltage DC Power Supply is shown by this 
general schematic diagram. Its basic simplicity of design and its reliable components make 
this regulated power supply rugged and dependable, both electrically and mechanically. 


Just three reliable components 
make Sola’s regulated dc power supply 
simple and rugged 


Sola Electric Co. (an outfit where complexity-for-its- 
own sake wins no promotions) has combined three 
simple, reliable components — a special type of Sola 
Constant Voltage Transformer, a semiconductor recti- 
fier, and a high-capacitance filter — to make a regulated 
dc power supply that is rugged and dependable. 


Electrical characteristics of the special CV trans- 
former maximize most of the advantages of the semi- 
conductor rectifier and the capacitive filter, while vir- 
tually eliminating their disadvantages. This particularly 
happy combination of components gives output in the 
ampere range, regulation within +1% even under +10% 
line voltage variation, and ripple less than 1% rms. It 
handles variable, pulse, or high-amperage loads without 
a second thought . . . it even puts up with dead shorts. 


Size? Maintenance? Cost? Sola’s simplicity drive 
permits the units to occupy minimum space, to do with- 
out movable or expendable parts, and to sell at a 
reasonable price. 

Simple construction, reliability and compactness are 
benefits common to the entire line of regulated dc power 
supplies. Sola designs and produces hundreds of ratings 
to meet widely varying electrical and mechanical re- 
quirements of equipment manufacturers; and also pro- 
duces complete power supply systems to specification. 
It is set up to handle specific needs in production quan- 
tities. Your nearby sales engineer can supply all the facts. 

In addition to custom service, Sola currently stocks 
six fixed-output models ranging from 24 volts at six amps 
to 250 volts at one amp. Six adjustable models are 
stocked, too. 


For complete data write for Bulletin CV-235 


SOLA 


CONSIANT VOLTAGE TRANSFORMERS scan os vo OC POWER SUPPLIES = MERCURY LAMP TRANSFORMERS _ FLUORESCENT LAMP BALLASTS 


C ¥ 


SOLA-BASIC PRODUCTS LTD, 


An Affiliate of Basic Products Corporation 


377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 + In U.S.A., Sola Electric Co., Busse Rd. at Lunt, Elk Grove, III. 
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KCP SERIES 


KT SERIES 


three for dependability at low cost 
MEET P&B’s FAMILY OF “KK SERIES” RELAYS 


> 


Here are only three of a large family of “‘ K Series’ 
relays by P&B. Blood brothers all, they are 
distinguished by fine craftsmanship and design 
maturity. Together they will handle a multitude 
of switching requirements. 


Many design engineers find it saves time, saves 
money to integrate their circuits with related P&B 
relays. Makes sense, doesn’t it? 

KR—A small, lightweight relay used widely in 
communications and automation. Engineered 
for long life and dependability. 3PDT max. AC 
or DC. (See engineering data.) 

KT—Designed for antenna switching. Capaci- 
tance: 0.5 mmfds between contacts. Terminal 
board is glass melamine and stack insulation is 
glass silicone for minimum RF losses to switch 
300 ohm antenna line. 3 PDT max. AC or DC. 

KC—Low cost plate circuit relay with sensitivity 
of 125 mw per pole. Factory adjusted to pull-in 
on specific current values. Available open, her- 
metically sealed or in clear plastic dust cover 
with standard octal-type plug. 3 PDT max. DC. 


YO 


= 

a 
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KR ENGINEERING DATA 


GENERAL 

Breakdown Voltage: 500 volts rms minimum between 
all elements 

Temperature Range: 
DC Coils—45°C to 85°C, 
AC Coils—45°C to 70°C. 

Terminals: 
Pierced solder lugs standard. Octal 8 and 11 pin 
plug-in headers available 

Enclosures: Type K—Hermetically sealed. 
Type P clear cellulose acetate dust cover. 


CONTACTS: 
Arrangements: 3 Form C (3POT) mox. 


Material: Ye" dia. fine silver (gold ploted) 
Other materials available to increase contact capacity. 


Lead: 5 amperes 1!5V 60 cycle resistive, 


cOUSs: 

Resistance: 16,500 ohms max. AC or DC 

Power: 1.1 watts minimum to 4 wotts maximum for 
DC at 25°C ambient. 


Duty: Continuous 
Insulation: Centrifically impregnated with insulating varnish, 


PaB STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD Canapa Lrp. 


KR SERIES 


GUELPH, ONTARIO 
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The Sanborn “650” is the first complete multi-channel high-speed 
optical recording system with medium gain general purpose amplifi- 
cation for each channel. Either the 8-channel amplifier or the recorder 
may be used separately. Together they provide a max. sensitivity of 
2.5 mv/in and a frequency response of DC to 5000 cps (within 3 db at 
4 in peak-to-peak) in a multi-channel “direct writing” system. 

MODEL 658-3400 GENERAL PURPOSE AMPLIFIER. Here is the first sensitive 
multi-channel amplifier designed specifically for use with high frequency 
optical galvanometers — those in the Sanborn “‘650”’ and any similar 
recorder. The single chassis has 8 separate channels, each one com- 
plete from floating and guarded signal input to galvanometer output. 
They include front-end modulator and input transformer, medium 
gain carrier amplifier, demodulator, filter and driver amplifier. An 
internal pre-emphasis circuit increases galvanometer frequency range 
from 2000 cps to 5000 cps in the “‘650”’ recorder. The all transistorized 
circuitry is mounted on easily serviced printed plug-in cards. The 
Amplifier chassis has an output transfer chassis on the rear which 
simplifies coupling to optical recorders of other manufacturers. 
External damping resistors are easily added when required. 
Specifications: Sensitivity: 7.2 ma/mv input, max... . Attenuation: 
X2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000 . . . Common Mode Per- 
formance: tolerance — 500 volts max; rejection — 140 db for DC... 
Input Resistance: 100,000 ohms all ranges floating and guarded. 


MODEL 650 1- TO 24-CHANNEL OPTICAL RECORDER. The Model 650 Re- 
corder provides high frequency direct writing recording, flexible 
housing and wide application possibilities. It may be used separately 
with from 1 to 24 plug-in type galvanometers of various natural 
frequencies. When used with the 658-3400 Amplifier, the recorder is 
equipped with eight 2000 cps galvanometers — extended to 5000 cps 
by the amplifier pre-emphasis circuit for wide range, high speed, 
wide deflection recording. The recorder has nine electrically con- 
trolled (local or remote) chart speeds, beam interrupters for trace 
identification, timing lines at 0.01 or 0.1 sec intervals; amplitude 
lines with manual washout from 4, 4%, % or all of the record; full 
chart width deflection for each trace and trace overlap. 
Specifications: Input Sensitivity: 17.5 ma/inch (with 2000 cps 
galvanometers) .. . Chart Speeds: 0.25, 0.5, 1.0, 2.5, 5.0, 10, 25, 50 
and 100 inches/second . . . Dimensions: 19’’ wide by 1714" by 16%" 
deep ... Weight: approx. 120 lbs. (Data subject to change without notice) 


2000 cps Optical Recorder 


=d New 
0 to 5000 cps 
direct writing 
system 


SANBORN “650” SERIES 


Complete data is available from Sanborn 
Sales-Engineering Representatives located in 
principal cities throughout the United States, 
Canada and foreign countries. 


Tew 


a 


SAN BORM™N 
Con PANY 


INDUSTRIAL DIVISION 
175 Wyman Street Waltham 54, Mass. 


At the WESCON SHOW — Booths 608-609 
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ANADIAN 

i} ! 

ri ’ Northern's “supplier team” works in many cities across Canada. It includes giant indus- 
tries and many small businesses. Whatever their size, Northern Electric counts heavily on their specialized help. From some come raw 


materials ...from some, component parts...and from others, finished products. 


Northern Electric spends many millions of dollars each year with these suppliers. This money meets payrolls and taxes in hundreds of 
communities. Besides, many of our suppliers gain new “know-how” from expert Northern Electric technical advice. 

Northern Electric designs, manufactures and installs a large proportion of Canada’s telephone communication systems and equipment. 
Northern's experience is all-embracing. It includes the manufacture of electrical wires and cables for communications and power transmission, 
and the distribution of a complete line of electrical apparatus and supplies. At Northern Electric, product research and development 
never stops and advances are continually being made. 


Northern Electric 


SERVES YOU BEST | 


6660-8 
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MACLEAN-HUNTER BOOK SERVICE OFFERS YOU 


TWO OF THE 
WORLD'S GREAT 
FUNK & WAGNALE REFERENCE BOOKS 


Vew 


practical STANDAM 
pICTIONAR! 


WONDERFUL SAVINGS 


























Funk & Wagnalls New Practical 
STANDARD DICTIONARY 


Featuring the em’-pha-type method of pronunciation 
(considered the simplest guide to pronunciation ever 
devised), this practical dictionary is designed to fill 
every need in office, home and school. Prepared from 
the work of nearly 400 specialists, its definitions are 
simple, clear, understandable everyday words. Its 
1,600 pages include 1,600 illustrations. 

Other features: 

One alphabetical order for your convenience. 
Abbreviations and latest new word lists. 

Many tables and lists, such as calendars, elements, 
constellations. 

Accurate — interesting — contemporary — compre- 
hensive — scholarly — this world famous dictionary 
was originally published in two volumes at $25.00. 


Maclean-Hunter Book Service offers it to you for 


Only $9.95 prepaid 











The New 
DICTIONARY OF THOUGHTS 


Here are gems of wisdom from the world’s greatest 
thinkers . . . 20,000 thoughts of 1,800 authors in 800 
pages. Covering 800 subjects, here at last is a book 
of phrases and quotations, intelligently edited and 
properly arranged for use by busy people. In it, you'll 
find history making phrases and immortal lines of 
great generals, statesmen, preachers, authors and 
famous poets. 

What This Book Will Do For You 

This splendid volume will put you in immediate 
possession of fitting quotations for every occasion. 

It Aids You in Reading — Aids You in Writing — 
Aids You in Speaking — Broadens Your English — 
Improves Your Judgments — Refreshes Your Memory. 
Published at $10.00 a copy, Maclean-Hunter Book 
Service offers you this outstanding book for 


Only $5.95 prepaid 




















5-DAY TRIAL OFFER MACLEAN-HUNTER BOOK SERVICE, — 481 University Ave., Toronto 2, Ontario 
Dept. E52 


If you are not completely satisfied Please send me copy of the New Practical Standard Dictionary at $9.95 
copy of The New Dictionary of Thoughts at $5.95 


after examination of your books you ov 
| enclose full payment for above order. | 


; nadie 
may return them (in good conditic n) tt oe tlie, eet T) 

within 5 days after their arrival and Your book (books) will be carefully packed and mailed to you postage prepaid. 
your order will be cancelled. If pay- Name 

ment was sent with your order, it will Firm 


, Address 
be promptly refunded in full. iain 
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Even in high-frequency and rapid-switching types 


14 PHILCO OFFERS YOU 


THE COMPLETE. AND & 
T COMPLETELY RELIABLE 


LAME OF TRANSISTORS: 


Whatever the type of transistor you 
require — however demanding the 
application — you can fill your 
requirements from the complete, 
reliably-built line of Philco transis- 
tors. 

This table shows a typical assort- 
ment of Philco transistors. The line 
also includes high-frequency and 
rapid-switching types, in. the suc- 
cessful development of which Philco 


engineers have led the industry. 


VHF-UHF Microalloy defused base (MADT) types: 
2N502, 2N501, 2N499, 2N504 
High-frequency Microalloy types: 

2N393, 2N599, 2N600 
Medium-powered alloy junction types: 
2N1125 
High-powered alloy junction types: 
2N386, 2N387 


MAIL THE COUPON BELOW FOR FURTHER DETAILS 
Philco Corporation of Canada 
Don Mills, Ontario. 


NAME 


ADDRESS 


60-8-CEE 


government and 
industrial dept. 








PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO 
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AN ORGANIZATION SERVING CANADIAN 
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OPERATING VOLTAGE 
Up to 220 volts d.c. or a.c. 


CONTACTS 


Twin, Code 0-18 ga. make or break 135 


watts. Large, single contacts are 
available for heavy duty. 


CONTACT CAPACITY 


Maximum of 13 springs per pile-up. 


COILS 
Single wound up to 20,000 ohms. 


Multi-wound with up to three windings. 


OPERATING TIME 
Range, 0.002 to 0.050 sec. 


RELEASE TIME 
Range, 0.005 to 0.125 sec. 


INDUSTRIES 


CHARACTERISTICS THAT DETERMINE 


RELAY SELECTION .. 


Class E—light, compact, rugged and completely reliable 


features are required, 


The Class E relay by Automatic 
Electric, is a miniaturized relay 
that provides the best of the 
telephone type relay features, 
with the least possible weight 
and space requirements. Its life 
is anything from 100 to 200 million 
operations, or more, and it has 
many features that are available 
for the first time anywhere in a 
relay of this size and shape. 


Terminal spacing has been 
given particular attention for 
ease and speed of wiring, 
especially on the inside rows of 
terminals. The armature bearing 
and backstop design assure 


Subsidiary of 


with minimum size and weight 


maximum dependability, and 
“sag-off’’ is prevented by the 
rugged construction of the arma- 
ture arm, so that the original con- 
tact adjustment and reliability 
are maintained permanently. 
The Class E is ideal for many 
small size computer applications, 
and can be used for a variety of 
purposes where light weight is 
particularly important. If you 
would like further information, 
call or write Automatic Electric 
Sales (Canada) Limited, 185 
Bartley Drive, Toronto, Ontario. 
Branches across Canada. 


GENERAL 
SYSTEM 


GENERAL TELEPHONE & ELECTRONICS 
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WITH COMMUNICATION AND CONTROL SYSTEMS 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


Industry needs aggressive management 


Faced with the problems arising from snowballing importation of receiving 

tubes and transistor radios, and the relatively small number of defense production 
contracts received by Canadian electronics firms, many of our industry’s 

key personnel are joining the ranks of the “prophets of doom.” Although we 
agree that these problems are most serious, particularly in specific areas such as the 
tube manufacturing industry, we cannot resist the temptation to point out 

that those companies which have pursued aggressive policies of engineering 
development, product diversification, and market promotion are finding it 

quite possible to steer clear of the “doldrums.” 


Sampling the editorial content of this issue of CEE will help to make our point. 


On page 5 is a news item about the resumption of Japanese transistor radio 
exports which companies in the home-entertainment equipment business 

will find most disquieting. The situation seems even worse when one remembers 
that the Japanese will soon be able to add to their export list transistorized 
black-and-white television receivers, transistorized color television receivers, mobile 
two-way communications equipment, and many other products. 


Despite all this, in almost the same mail we received an announcement from 
Canadian Admiral Corporation that their 1961 line of tube radios would feature 
a compact new four-tube table set with a suggested retail price of only $15.95. 

It can be done! 


Turning to page 9, we find that Canadian Aviation Electronics have turned 

out to be world-beaters in the field of flight simulation, and are aggressively going 
after U. S. business — a field in which they have already seen considerable 
success. And the news comes hot on the heels of CAE’s annual meeting 

when it was announced that for the year ended March 31 the company had a 

net profit of $507,207, up 8% from the previous year. It can be done! 


On page 34 is the story of Canadian General Electric’s new line of multi- 
function electron tubes. Here again, forward-thinking development engineering 
combined with a strong marketing approach may well lead to successes that 

could alleviate some of the difficulties of the tube manufacturers. It can be done! 


Many examples could be quoted of Canadian developments that have found 
world markets — but there could be many more. As Stuart Brownlee, 

retiring president of EIA, said in his report to the annual meeting, “We must be 
able to say: ‘Wherever in the world there is electronics, there are Canadian 
electronic products.’ ” Speaking on defense production, he added: “Only in the 
application of Canada’s high degree of technical skill, and in our aggressiveness in 
pursuing them, will Canada get its fair share of contracts.” 


It can be done! 


THE EDITOR 
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Front view of the Digital Analyser and Recorder during construction. The two patchboard systems can be clearly seen 


DAR prepares radar data for analysis 


One of the most important programs to be carried 
out by DRB at the Prince Albert Radar Laboratory 
is the investigation of auroral interference. This 
article describes the Digital Analyser and Recorder 
(DAR) that has been developed at the Defence 
Research Telecommunications Establishment to 
record the radar output in a form suitable for 
further processing by a general purpose computer. 


M. A. MACLEAN, Php* 


*Defence Research Telecommunications Establishment, 
Shirley Bay, Ottawa. 
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The Prince Albert Radar Laboratory (PARL), operated 
by the Defence Research Board at Prince Albert, Sask., 
is the location of the most powerful uhf radar used for 
research by Canadian scientists. This radar, made available 
to DRB by the courtesy of the United States Air Force 
and the Massachusetts Institute of Technology’s Lincoln 
Laboratory (CEE, August 1959, p. 40), has a tremendous 
capacity for gathering information by virtue of its power 
and the resolution and sensitivity of its antenna system. 
In order to realize its full potentialities consideration has 
been given to methods of recording and processing its out- 
put automatically and at high speed. 

One important experimental program to be carried 
out at PARL will be an investigation of the interference 
caused by the aurora to the detection and tracking capabili- 
ties of the radar. Statistical information is required which 
can be used in the design of future radar systems. For 
this purpose, very large volumes of data must be collected. 
After analysing this it will be possible to calculate the prob- 
ability of the returns from a region of auroral activity being 
confused with those from a moving target. 
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At PARL the distinction between stationary and moving 
targets is made by the doppler shift of the received signal. 
The receiver output is passed through 72 band-pass filters, 
in parallel, which are sampled at equally spaced range in- 
tervals in the period between transmitted pulses. The output 
of each filter is a single binary digit which is a “1” if the 
doppler component being examined exceeds a predetermin- 
ed threshold value. 

A high data rate results from this process. If samplings 
are made a thirty six different ranges and there’ are thirty 
transmitted pulses per second, the data rate is 78,000 bits 
per second. This is roughly equivalent to reading two pages 
of CEE per second. Not only must the recording be done 
at high speed but a large storage capacity must be avail- 
able to meet the requirements of the statistical analysis. 
One hour’s recording, though it does not represent a very 
large sample from a statistical point of view, would fill all 
the issues of CEE for three years. 

A machine known as the Digital Analyser and Record- 
er (DAR) is now nearing completion in Ottawa. Its main 
function is to record the output of the radar in such a way 
that the information can be read by a general purpose com- 
puter which will perform the actual statistical analysis. 
Magnetic tape was chosen as the storage medium since it 
has the necessary speed and capacity and is compatible 
with most computing systems. 

DAR also performs certain data processing functions 
which are aimed at simplifying the subsequent computa- 
tions. It can play back several “primary” tapes which were 
recorded under similar conditions on different occasions 
and add the contents together. The result is a “summary” 
tape which provides a picture of the average auroral activi 
ty during the period of recording in each element of the 
volume scanned by the antenna. Primary and summary 
tapes are the basic raw material for all subsequent analysis 
Before they leave PARL, however, DAR will perform a 
further operation upon them. This is to scan the tapes and 
select only those sections of them that contain radar echos. 
The resulting “compressed primary” and “compressed 
summary” tapes will usually be much reduced in length 
and their analysis simplified. 


Logical design of the machine 


At the input end of DAR are a data patchboard and a 
switching network. The outputs of the doppler filters, in 
binary form, are brought in to the patchboard where they 
are wired to selected inputs of the switching network. The 
actual wiring is done on a removable panel so that the 
detailed layout of the recorded information on the tape can 
easily be changed between one experiment and another. 
The switching network selects the data as it is required by 
the remainder of the machine. 

From the switching network the information passes to 
the core memories, There are two of these, each with a 
capacity for 1024 words of 18 digits, They act as a speed 
buffer between the radar and the magnetic tape. As data 
is being fed into one memory, the contents of the other 
are being recorded on the tape. When the first memory is 
filled, their roles are exchanged and the second receives 
the radar output while the first is emptied. All word trans- 
fers into and out of the memories are in the parallel mode, 
eighteen bits at a time. Two eleven-stage counters enable 
words to be transferred into or out of sequential locations 
in either memory. 

Five buffer registers, varying in length from ten to 
eighteen digits, provide temporary storage for address num- 
bers and for data entering or leaving the memories. The 
simple arithmetical and logical functions required for pro- 
ducing summary tapes and compressed tapes are closely 
associated with these registers. 

DAR operations are controlled jointly by the wiring on 
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Rear view of DAR showing plug-in printed circuit boards 
















a program patchboard and by a set of solenoid-driven 
rotary switches. The program patchboard is wired for the 
mode of operation (data recording, summarising or com- 
pression) and, like the data patchboad, is quickly replace- 
able. The switches are set by connections on the data 
patchboard prior to data recording and by information 
stored on the tape prior to tape processing operations. They 
modify the program to allow for variable parameters such 
as the data sampling rate, the number of samples recorded 
per pulse, the threshold of detection and so on, Each com- 
bination of these variables requires a slightly different data 
layout on the tape and corresponding differences in the 
recording and processing programs. 

The heart of the control unit is a circuit which generates 
a pulse on each of one hundred wires in turn. By means of 
the program patchboard, these pulses are directed to the 
appropriate parts of the machine where each one causes a 
single operation to be carried out. It is not desirable, how- 
ever, to have the machine obey a single list of instructions 
arranged in order. Programs written in this manner would 
be intolerably long in most cases. To overcome this, there is 
provision for programs to be written with “branch points” 
where decisions as to the future course of the program can 
be made. These decisions are based on such things as the 
equality of two numbers or the state of a counter. One can 
now set up loops of instructions to be repeated many times 
and construct elementary subroutines. 

DAR has five digital tape transports of which three 
may be in use at one time. The other two will reduce the 
time wasted during reel changes and avoid the necessity for 
shutting down DAR while a machine is being serviced. The 
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DAR prepares radar data 


tape transports have their own conrol unit which is separate 
from the main DAR control unit and is called into action 
by the latter when required. The tape control unit handles 
the details of the writing and reading operations. Two safe- 
guards against errors in the recoded information have been 
included in addition to the usual lateral and longitudinal 
parity checks. The first is the ability to correct a single 
incorrect digit in a block. When such an error is detected, 
the tape is stepped back and the block is re-read. On the 
second reading the incorrect digit is corrected automatically 
as it is read. The second safeguard is a means of avoiding 
the use of sections of the tape that are known to be faulty. 
As information is written on the tape it is also being read by 
a second head. When a parity error is detected during the 
writing of a block, the tape is stepped back and a character- 
istic pattern of digits is written instead. The desired infor- 
mation then follows on a fresh section of the tape. When 
this characteristic pattern of digits is next read by DAR it 
is recognized and discarded. 


A small line-at-a-time printer and its associated control 
circuits are provided for test purposes and to allow a limited 
amount of inspection of the recorded tapes. A set of switch- 
es defines a starting address in the core memory and the 
printer then prints the contents of all subsequent memory 
locations in binary form. 


Constructional features 


The digital functions of DAR are carried out by direct- 
coupled logic operating at a clock frequency of 200 kc. 
The active elements such as flip-flops, inverters and buffers 
are interconnected by conventional diode gates. The various 
circuit elements were developed at the Defence Research 
Telecommunications Establishment and are extremely 
flexible, allowing a wide variety of digital networks to be 
built up from a small number of basic elements. All of the 
circuits are transistorized and there are about 5,000 tranis- 
tors in the machine altogether. 


2 


Bank of five digital tape recorders associated with DAR 
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Most of the circuitry is on plug-in boards with printed 
wiring. The boards are grouped in sub-assemblies which 
each hold 26 boards. These are wired individually and 
then assembled on racks where the interconnecting wiring 
is installed. Eleven voltage-regulated bus bars supply 
power to the equipment at various voltages. The greatest 
positive and the greatest negative voltages come from com- 
mercial transistorized supplies while the other lines are 
each fed from individual transistor regulators. Several 
other small supplies are provided for neon indicators and 
for the solenoid-driven switches. Since transistors are easily 
damaged if their voltage ratings are exceeded, fairly elabor- 
ate safety precautions have been included in the power 
supply design. All critical voltages are monitored and 
the power is automatically switched off when a fault 
occurs. 


Machine operation 


A typical sequence of DAR operations will now be 
described, starting with the recording of data from the 
radar and ending with the production of a compressed 
primary tape. 

To prepare the machine the operator inserts the correct 
program and data patchboards. When he presses the start- 
ing key the first action of the machine is to record on the 
tape a block of information listing the fixed parameters of 
the experiment. This will be of use during later processes. 
The machine is now ready to record the output of the 
radar. 


When a synchronizing signal from the transmitter indi- 
cates that a pulse of rf energy has been emitted, the 
sampling of the seventy two band-pass filters begins and 
continues at equally spaced intervals of time. At each 
sampling, the outputs of some or all of the filters are select- 
ed by the data patchboard and switching network and 
recorded in the core memory. When sufficient data has 
been accumulated the tape is started and a block is record- 
ed. The two memories alternate, as previously described, 
one receiving input data while the other feeds the tape 
recorder. If the end of the tape is reached before the re- 
cording is complete, a fresh tape transport is automatically 
brought into use. 

The primary tape that has just been recorded now 
undergoes the process of compression. DAR is prepared 
for this by the insertion of a new program patchboard. 
When the machine is started, its first act is to read from 
the tape the b'ock that contains the fixed parameters of the 
experiment. This information is used to position the 
solenoid-driven switches to correspond to the arrangement 
of the data on this particular tape. 

A block of data is now transferred from the tape into 
memory. The digits representing the filter outputs are 
scanned in groups of twelve at a time and those groups 
which contain only zeroes are eliminated. Groups which 
contain non-zero digits are retained to be recorded on the 
compressed primary tape. As the blocks are compressed 
they are returned to the memory. When a worthwhile 
amount of compressed data has accumulated, the output 
tape is started and a block is recorded. This block will, in 
general, contain data from several of the original blocks. 

A 37-to-1 reduction in length is theoretically possible 
for a primary tape. The reduction achieved in practice will 
depend a great deal upon the conditions under which the 
recording was made. However, the length of the final com- 
pressed primary tape will depend only upon the amount 
of useful information that it contains. END 
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High level amplifier provides pulses 


of 5 microseconds to 5 milliseconds 


The output of available pulse generators is gen- 
erally insufficient for certain applications in tube 
and component testing. This report describes an 
amplifier requiring 25 volts maximum drive, and 
having an output up to 200 volts or 5 amperes, 
with a maximum duty cycle of 10%. A precision 
step-attenuator is included. The pulse rise and fall 
times are less than 2 usec under all conditions. 


Fig. 1. Amplifier mounted in test cabinet (below shelf) 
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Commercially available pulse generators were found 
to have insufficient output power for some applications, 
particularly electronic tube testing. The pulse amplifier to 
be described was, therefore, developed for use in such 
cases. 


Specifically, the amplifier was designed to amplify the 
pulse from a Tektronix type-163 pulse generator and pro- 
duce a maximum output of 200 volts or 5 amperes with a 
duty cycle not exceeding 10%. Pulse length was to range 
from 5 usec to 5 msec. Pulse rise and fall times were not 
to exceed 0.5 usec at any pulse length. Amplitude of the 
continuous 80% (or more) portion of the pulse (i.e., 80% 
in time duration excluding rise and fall times) should 
exceed 85% of the maximum amplitude. At least 85% of 
the pulse (in time duration, excluding rise and fall times) 
should exceed 90% of the maximum amplitude. 


Sample pulses obtained from the amplifier are shown 
in Figs. 2 and 3. These results were photographed on a 
Tektronix type-531 oscilloscope for greater convenience. 
In practice, of course, they will be observed on the Tek- 
tronix type-360 indicator. 


Che amplifier is shown in Fig. 1 and its circuit diagram 
in Fig. 4. Specifications are exceeded, except that the 200 
volt and 5 ampere output requirement are not met simul- 
taneously. If this feature is wanted, it will be necessary 
to modify the amplifier to use three type-6528 tubes in 
parallel in the output stage. In addition, the power supply 
rating, now 300 ma, continuous, would have to be increased 
to 500 ma and further storage capacitors added. At 
present a 200 volt output at 2 amperes is available, or 180 
volts at 5 amperes. At the latter output, overloading is 
just detectable; compare the amplitude change in Fig. 2(a), 
from the 1.0 to the 0.8 setting of the attenuator, with the 
similar change in Fig. 2(c). The rate of rise is noticeably 
less in (a). 

The internal impedance of the amplifier is about 5 
ohms, so that only at loads below about 100 ohms do the 
attenuator readings require a correction. The visible droop 
of the top of the 5 msec pulse in Fig. 3(b) is caused mostly 
by the drop in the plate voltage of the output cathode 
follower. At 5 amperes and 5 msec the drain from the 
storage capacitors is 5 x 5 x 10-* coulombs. Even with the 
170 ufd provided there is a 150-volt drop. 

The circuit of the amplifier consists of two triode 
amplifier stages followed by a cathode follower output 
stage. Plate-to-grid or parallel feedback is used on each 


*National Research Council, Radio and Electrical 
Engineering Division, Ottawa. 





High level pulse amplifier 


atten- 
0.2 


(a) 180 v max, 5 amp, 5 us, 
uation 1.0, 0.8, 0.6, 0.4, 


(b) 180 v, 5 
tion 1.0 


amp, 5 us, attenua- 


(c) 150 v max, 5 amp, 5 us, atten 
uation 1.0, 0.8, 0.6, 0.4, 0.2 

(d) 150 v, zero load, § atten 

uation 1.0 


us, 


(e) 150 v, zero load, 5 us, atten 
uation 1.0, 0.8, 0.6, 0.4, 0.2 


Fig. 2 (left) and Fig 


individual amplifier stage, but feedback for the second 
stage is taken from the cathode follower rather than its 
own plate. Variable trimmer capacitors are used to com- 
pensate for the plate-to-grid capacities of the triodes. Feed- 
back to the first stage is varied to provide attenuation 
adjustment. Trimmer adjustments are made starting at the 
first stage with the attenuator set at 1.0. The second stage 
is done next; then the procedure is repeated for each lower 
attenuator setting in turn. Compromises are needed, as the 
settings for 1.0 and 0.8, and 0.6 and 0.4, share a common 
adjustment. Performance characteristics of the amplifier 
are evident from Figs. 2 and 3. 

Equipment must be operated carefully 

Because of the power available, it is relatively easy 
to overload or overdrive many tubes to a point where 
permanent damage occurs. All adjustments, therefore, 
should be made before the tube or other test item is 
connected. In our tests we have used a type-162 Waveform 
Generator, type-163 Pulse Generator, type-160A Power 
Supply and a type-360 Indicator, all made by Tektronix 
Inc.; a typical arrangement is shown in Fig. 1. 

The type-162 Waveform Generator provides a “saw- 
tooth out” which supplies both sweep voltage to the indi- 
cator through “sawthooth input” and trigger to the pulse 
generator “input”. The “gate out” of the waveform genera- 
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3 (right). Performance 


€ 


(a) 150 v, zero load, 5 ms, full gain 


(b) 150 v, 5 amp, 5 ms, full gain 


(c) 150 v, 5 amp, load and 
load superposed, 500 us 


zero 


(d) 150 v, 5 amp, 500 ms, full gain 


(e) 150 v, zero load, 50 us, full gain 


characteristics of high-level pulse amplifier 


tor is connected to “gate in” of the indicator for display 
blanking purposes. The “pulse out” of the pulse generator 
supplies “input” to the pulse amplifier. Operation of the 
above units is fully explained in the instruction books 
accompanying the units. 

With the above units operating, adjust the “zero level” 
control of the pulse amplifier so that the d-c level of the 
“output” is the same as the chassis potential. The type-360 
Indicator (set to “d.c.”, of course) is the simplest means of 
measuring the output. The pulse input to the amplifier must 
be zero during this adjustment. The pulse amplitude of the 
type-163 Pulse Generator is next set so that, with the 
attenuator of the pulse generator at unity, the output pulse 
has the maximum amplitude desired. Again, the type- 
360 Indicator is used to make this measurement. The cal'- 
brated attenuator or the pulse amplifier can now be used 
to give precise pulse voltage inputs of 1.0, 0.8, 0.6, 0.4, and 
0.2 times the maximum value set initially. 

Care should ‘be taken that the current drawn by the 
pulse amplifier does not exceed 300 ma, or pulse distortion 
may result. Voltage drop in the power supply limits the 
pulse to 5 ms at full output; longer pulses can be obtained 
at less than full output power. 

In tube testing peak pulse currents from auxiliary power 
supplies will be high, and anomalous results will be ob- 
tained if these peaks cause overloading. END 
AUGUST 
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Static-magnetic regulator solves 
transient voltage problems 


This paper discusses the performance of static- 
magnetic voltage regulators and how they can be 
used to solve line transient problems. The basic 
theory of regulator operation is given in part 1. 
Oscillograms and results of a series of tests will 
be given in part 2, to be published next month. 


Precise operation at speeds unbelievable even a few 
years ago characterizes many of our newer electronic 
devices, particularly in the automation and data processing 
fields. Extreme sensitivity and response to a control signal 
are required, while at the same time the device must remain 
unaffected by other variables. 

Since most equipment is operated from commercial a-c 
power lines, the performance of this power source must be 
analyzed with proper equipment by the designer if his 
device is to operate successfully. The effect of slow (static) 
variations in line voltage on performance is generally 
understood and a variety of voltage regulators is available 
to provide regulation against such changes. However, 
rapid changes in line voltage can become a real design 
problem when they are of a duration shorter than the 
response time of available regulating devices. 

Malfunction in controi systems and errors in processed 
data can frequently be traced to this source. Transient 
voltages produced by load changes can also be injurious to 
sensitive circuit components, particularly semiconductors’. 

Planning engineers with public utilities recognize that 
voltage dips of 25 to 30 cycles’ duration may be expected 
on power-company lines. However, many design engineers 
and equipment manufacturers often assume an absolutely 
continuous power supply. 

Computers and data-processing machines, performing 
hundreds of operations per second, are sensitive to even 
l-cycle voltage dips. Protection from such voltage tran- 
sients must be designed into them, as such sensitivity is not 
compatible with practical power system design. 

A wide variety of equipment requires a source voltage 
regulated to remain within certain limits for line voltage 
changes as short as one or two cycles. This poses a severe 
problem for a voltage regulator, but in most cases is within 
the operating capabilities of a static-magnetic regulator. 


Basic operation of a “constant voltage transformer” 


To appreciate the inherently fast regulating ability of 
this device, we must first understand the fundamental prin- 
ciple by which static line regulation is achieved. There are 
several forms of static-magnetic regulators with similar 
characteristics, but the discussion which follows pertains 
specifically to the form commonly known as the “constant 
voltage transformer.” 

First let’s review why a conventional transformer does 
not regulate. Fig. 1 illustrates flux distribution at open cir- 
cuit. Applied voltage Ep sets up magnetizing current Ip. 
The flux set up by I, links the secondary winding and 
induces voltage E.. The latter voltage would remain con- 
stant only if the flux remained constant. If a resistive load 


*Sola Electric Co., Division of Basic Products Corpora- 
tion, Chicago, Illinois. 
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was connected to Es, a current would flow through the 
load and secondary winding, setting up a secondary flux. 
The phase relationship between primary and secondary 
flux would normally be such that the latter would tend to 
cancel the former. The primary current would then 
increase sufficiently to maintain the net flux at its original 
value. Again, at open circuit, a change in Ep would vary 
I, and the flux proportionately, and Es. would likewise 
change. 

Conventional transformers are designed to operate on 
the linear portion of the magnetization curve, shown left 
of the knee in fig. 2. If the voltage is increased from Ep: 
to Ey, the magnetizing force and flux increase proportion- 
ately. The new value of flux then induces a higher value of 
E. proportional to Eps. For transformers designed to oper- 
ate below the knee of the curve, 

Ne Ep 
a as cee 
Ni 
where Ne/N; is the turns ratio. 

If a transformer is to have a secondary voltage unaf- 
fected by changes in primary voltages, the above relation- 
ship must be changed. When operating to the right of the 
knee of the curve in fig. 2, a change from Ep: to Ee results 
in reduced change of flux and E.. Therefore, the closer to 
saturation E»: is moved, the smaller will be the resulting 
changes in E. for corresponding changes in Ep. If the 
curve became horizontal, E. would be independent of Ep 

A transformer operated in this mode is called a “satu 
rating transformer” and has been used as a voltage refer- 
ence sources. However, as a device capable of handling 
practical amounts of power, it has severe drawbacks, When 
the core saturates, its reactance drovs to a low value and 
the line current approaches short-circuit proportions unless 
limited by a series choke or resistor in the primary, Opera- 
tion is thus characterized by very poor efficiency and lag- 
ging power factor. What we really need is a core structure 
such that the secondary can be operated above the knee of 
the curve and the primary below the knee, thus stabilizing 
the output voltage and yet retaining normal transformer 
operation on the primary side. 

This can be done by producing more flux in the sec- 
ondary core leg than in the primary. This is done by alter- 
ing the core structure to include a magnetic shunt as shown 
in fig. 2A. By controlling the cross-section and air gap in 
the shunt, a path can be provided for some of the mag- 
netizing flux to return directly to the primary core leg 
without linking the secondary winding. The secondary 
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Fig. 1. Flux concept in a conventional transformer. 
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induced voltage drops proportionately. However, the shunt 
also provides a path whereby some of the secondary flux 
can return to the secondary and bypass the primary core 
leg. 

A conventional transformer has one common flux path 
and all the secondary flux links the primary wind_ng 
where its effect is compensated for by a ch.nge in the 
primary curreat. The net flux and flux density remain the 
same throughout the core structure. 

This relationship is altered by the presence of a mag- 
netic shunt where some of the secondary flux is not com- 
pensated for since it does not link the primary winding. 

If a capacitor is connected across the output as in fig. 
3, current I. will flow through the secondary winding due 
to the voltage induced by the flux component shown in 
fig. 2A. This current will produce secondary flux, some of 
which will link the primary. The balance will return 
directly to the secondary core leg. The division of fluxes 
depends on the reluctances of the various core paths, and 
the phase relationship of the fluxes in the secondary core 
leg depends on the nature of the a-c load. 

If a capacitor is connected as in fig, 3, the secondary 
flux component will be in phase with the magnetizing flux 
and will add arithmetically. By controlling the circuit para- 
meiers, enough secondary flux can be returned to increase 
the total flux under the secondary winding to a point above 
the knee of the curve for a given value of primary 
voltage. E., the voltage produced by the total flux linking 
the secondary winding, can be made higher than the turns 
ratio voltage. 

This effect is similar to a conventional series resonant 
circuit tuned on the leading side of resonance. 

If the primary voltage now varies between Ey: and Ep: 
the primary flux will vary from ¢: to ¢2 as shown in fig. 4, 
but the total flux in the secondary can change only by the 
amountA¢.. Voltage E. can be stabilized a like amount. 

In practice, the primary voltage is limited to a fairly 
narrow range. If E, rises above the knee the device will 
operate as a saturating transformer. If E, drops too low, 
the sum of the fluxes in the secondary core will drop below 
the knee and result in conventional transformer action 
Between these two limits, E. will still not be exactly con- 
stant since the magnetization curve always has some rising 
slope. To further reduce change of Es with change of EB», 
a small increment of primary voltage E. (compensating 
voltage) can be used to oppose E.. It can be derived from 
a winding placed directly over the primary winding so that 
it operates linearly. The output voltage Eou will then be 
the difference between E. and E-. 
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Fig. 2. Magnetization curve. 
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Fig. 2A. Primary flux distribution in a transformer 
core with magnetic shunt. 
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Fig, 3. Flux distribution in a transformer core with 
magnetic shunt and capacitor. 





Fig. 5 shows a schematic of the transformer, while fig 
5A shows how E. opposes E. to provide constant Eou:. 


How load affects output voltage 


So far the discussion has shown only that a magnetic 
device incorporating a shunt and capacitor could be 
designed to have a “constant” output voltage. To have 
practical application the device must also serve a load. 
For brevity’s sake only purely resistive loads will be con- 
sidered 

Referring again to fig. 3, assume a load (resistor) con- 
nected to the terminals shown. A current IL will now flow 
in the load. Since the capacitor and the load are in paral- 
lel, the total current I. flowing in the secondary winding 
will now be the vector sum of Ic and IL, Assume E, con- 
stant, 

It was previously shown how the total flux in the sec- 
ondary core leg was boosted by the arithmetic (in-phase) 
addition of part of the secondary flux produced by N.le. 

This secondary flux component will now be produced 
by N.I.. In fig. 3 I.=1- and was a purely leading current. 
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Fig. 4. Secondary flux stabilization. 














Oo 
Primary Compensating a 
winding | 


winding 


o- ~O 


f] | 
Es 


Secondary 


winding | 
-O 


regulator circuit. 























Fig. 5. Basic static-magiietic 








Fig. 6. The effect of a compensating winding on 
load regulation. 


With the addition of load component IL, I, becomes less 
leading as IL increases. This introduces a similar phase 
shift between the two flux components which originally 
added arithmetically to produce Es. These fluxes will now 
add vectorially to produce E, just as Ie and IL combine to 
produce I;.. Therefore, as IL increases there will be two 
immediate effects: 

A. Es will no longer be 180 deg out of phase with I 
as in fig. 3. Instead the angle will increase as IL increases. 

B. As long as the sum of the fluxes remains above the 
knee of the curve, the drop in Eou: will be small. When the 
phase displacement is great enough to drop the sum below 
the knee, the output voltage falls rapidly. Ultimately the 
effect of the capacitor is completely lost, the flux com- 
ponents in the secondary cancel, and the voltage drops to 
zero, limiting IL to a maximum value. 

Therefore, the addition of load to the device shown in 
fig. 3 would produce a relatively large change of output 
voltage with load. Hence load regulation would be poor. 
Again considerable improvement can be made by the 
action of the compensating winding shown in fig, 5. This 
action is illustrated in fig. 6. In the initial position E. is 
shown at no load where it is 180 deg out of phase with E, 
(not shown). E- is shown 180 deg out of phase with E. 
and, therefore, arithmetically subtracting from it to yield 
Eour. If Es were not “compensated” by Ee and was to re- 
main constant, it would have to follow the radius labeled 
“load increasing.” It does not, for reasons previously 
given, but declines as indicated. Since we assumed E, con- 
stant, Ee is also constant. In addition, its phase remains 
the same as at no load, as with a conventional transformer. 
As a result, when E: changes its phase with load, E. no 
longer subtracts its full value because of the increasing 
phase angle between E- and E.. If the relative magnitudes 
of Ee and Es are correctly chosen, their vector substraction 
can maintain Eou essentially constant over some load 
range. Please note that vector diagrams in fig. SA and 6 
are not to scale. Values have been deliberately exaggerated 
to illustrate the principle involved. 

Let us now assume that the fixed at 


load is some 
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Fig. 5A. Effect of compensating winding for line 
voltage variation at no load. 
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Fig. 6A. Output relationships for a 


change in input voltage. 
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value within the compensated range and we again 
vary the line. The compensating will again offset the 
increase or decrease of Es, but the latter change will pro- 
duce some phase shift. Fig. 6A shows the vector relation- 
ships for a 30% change in line voltage at full load. This 
illustration is approximately to scale, (In actual practice 
E. and E; are adjusted at full load, and the compensating 
action of Ee against line change suffers somewhat at very 
light loads.) The phase shift shown in fig. 6A is a result of 
the changing proportion of primary flux linking the sec- 
ondary winding. As E,» increases within the designed oper- 
ating range, the magnetizing current and primary flux 
increase. This increases the primary component in the sec- 
ondary core leg. Since saturation of this core leg keeps the 
total flux relatively constant, an increase in the primary 
component will decrease the secondary component. If pri- 
mary flux alone were present, Es would be 180 deg out of 
phase with E», as in a conventional transformer. There- 
fore, for a fixed load, an increase in E> will cause Es (and 
Eour) {8 shift counter-clockwise as shown, 


Dynamic line regulation 

Having reviewed the basic static regulating mechanism, 
we can now analyze the action under dynamic changes. For 
our purpose a “static” change is one which takes place at a 
rate slow enough to be continually compensated for by the 
regulating mechanism. The resulting deviation is generally 
labeled “static regulation” and is inherent in the regulating 
mechanism. A “dynamic” change is one which takes place 
at a rate which exceeds the rate of response of the regu- 
lating mechanism. A dynamic change in one direction will 
produce the same static regulation after it is over as a static 
change of the same magnitude. However, an additional 
effect will be introduced during the duration of the change 
due to the time difference between it and the rate of 
response of the regulating mechanism. This is true for any 
type of voltage regulator, since all have a maximum rate of 
response. 

Fig. 6A shows the ideal voltage stabilizing action of a 
static-magnetic regulator. As the primary voltage increases 
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from Ep»: to Eye, secondary voltage Es moves from position 
Es: to Es: and increases in magnitude slightly. The increase 
is Offset by the increase in Ec, which maintains a constant 
phase position. The resultant voltage, Eour, remains con- 
stant in magnitude. If Ep changed: magnitude instantane- 
ously, vectors Ee and Es would require some finite time to 
move from position 1 to 2. For regulation of all values of 
Eour between position 1 and 2, two conditions are nec- 
essary: 

1. Ee and Es have to increase in magnitude at the same 
rate. 

2. Es has to shift phase at the same rate at which the 
magnitudes change. 

A precise investigation into the action of the individual 
voltage components was not made. However, it would 


appear extremely improbable that these conditions could be 
met for an instantaneous line change. Such a change would 
result in a displaced magnetizing current since the line 
voltage would probably be switched at an instant when the 
primary flux was not zero. While the magnetizing current 
and primary flux decay to their new value, voltages 
induced by this flux will also be displaced. The magnitude 
of the displacement is a function of the instant of switching 
relative to the line voltage.* 

Analysis is further complicated by a probable differ- 
ence in time constants (L/R) for the magnetic circuits pro- 
ducing Ee and Es. The former is induced in an unsatu- 
rated core section, while the latter is produced in a saturat- 
ing core section. 

Part 2 will be published in September issue of CEE. 





Conference delegates see continuing 
need for electromagnetic relays 


GEORGE HARDWICK, P.ENG.* 


Delegates to the Eighth Electromagnetic Relay Confer- 
ence at Stillwater, Oklahoma, discussed the concern about 
the future of relays that has been caused by the advent of 
solid state switching devices. However, it was generally 
agreed that, except where high speed was required, relays 
are still superior in both reliability and economy, and that 
the future of relay manufacturing is very good. 

This conference is now an annual event sponsored 
jointly by Oklahoma State University, School of Engi- 
neering, Stillwater, and the National Association of Relay 
Manufacturers (NARM). The first conference was held 
after World War II, under the direction of the University, 
which was later joined by NARM. The eigth conference 
was held on May 3-5, 1960, and was attended by 220 dele- 
gates from 125 companies. 

Other important subjects discussed at the conference 
included the following: 

Contamination of relay contacts is a major problem 
of both manufacturers and users of relays. Observations 
are being catalogued and conclusions drawn, but much 
work has still to be done. 

Reliability of relays was given a great deal of consid- 
eration. It was agreed that if relays are to be improved 
and kept in a good competitive position with the newer 
switching devices, their reliability must be increased as 
much as possible. 

It was generally agreed that a standard procedure should 
be developed for cataloguing relay characteristics and their 
reliability classifications. If more of this type of informa- 
tion is available, the customer will be able to choose relays 
that will meet his specifications without having to run tests. 

A further suggestion was that relay users and manufac- 
turers should consider their switching requirements in the 
light of switching philosophy, rather than an apparatus 
requirement. In this way it will be possible to choose the 
best combination of relays and/or solid state devices for 
each application. 

Dinner speakers 

On the evening of May 3, the dinner speaker was 
Dr. L. T. Rader, vice-president of International Telephone 
and Telegraph Corporation, and an engineering graduate of 
the University of British Columbia, 


*Northern Electric Co. Ltd., Montreal. 
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Dr. Rader was optimistic about the future of relay 
manufacturing: “Despite recent inroads of solid state 
switching devices,’ the output of relays is still increasing.” 
He expressed the view that much of the world lacks 
progress, and that this is due in part to lack of communica- 
tions: “Huge markets are beginning to open up all over the 
world, so there is no shortage of business. Twenty percent 
of all the people who ever lived are alive today, all are 
senders and receivers of messages, and consequently the 
volume of information transmitted and received every day 
is enormous. The time when people stop talking to each 
other is a long way off.” 

The speaker at the second dinner on May 4 was 
Admiral Rawson Bennett, United States Navy chief of 
naval research. 

Admiral Bennett’s theme was “reliability.” In design- 
ing and manufacturing components he counseled sim- 
plicity in addition to delivering a good article. He sug- 
gested that a new approach to reliability is required, pos- 
sibly in the form of research: “The human body is a very 
reliable device but it contains a lot of redundancy, par- 
ticularly in the brain; possibly research could find some 
answers on reliability here.” 

“He claimed that although there is a big revolution 
going on in low-level circuitry, relays will be here for a 
long time: “Tomorrow’s devices will be different and 
therefore relays will have to be different; new devices will 
have to be more reliable or they will not survive.” 

Admiral Bennett concluded his talk with a challenge: 
“If we are to provide proper facilities for communication 
and control, we must reduce costs and keep them low, or 
no-one will be able to afford them.” 


Awards 

Five members who gave the best papers during the 
1960 Conference were awarded Honorary Fellowships in 
the NARM. These were: 

Louis L. Delalio, Filtors Inc., “The inductive loading of 
contacts.” 

Horace Robertshaw, Union Switch & Signal, “Single 
contact observations in the low-level area.” 

Walter Richert, Potter & Brumfield, “Evolution of a 
microminiature magnetic latch relay.” 

Don Hoeck, Automatic Electric, “Shock, acceleration, 
and tumbling.” 

R. C. Sadler, Sandia Corp., “Relay test techniques.” 
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“Before” and “after” picture of relay coils shows taped and varnished coil at right, epoxy resin moldzd version at left. 


New horizons for epoxy resins « ». sure, re. 


Increasing use is being made of epoxy resins for 
the impregnation and encapsulation of electronic 
coils and components. This timely article describes 
the important factors in their application, using 
as an example a relay coil—formerly tapewound 
and varnish-impregnated — that Allen-Bradley 
Canada Limited redesigned for molding in epoxy. 


Synthetic resins, especially epoxies, are providing some 
of the most unique and significant capabilities of insulation 
systems in the electrical-electronic field. Scientifically, epoxy 
resins represent a class of polymer curing through an oxy- 
gen bond without forming condensation products. This cure 
provides a better combination of high adhesion, low shrink- 
age and good heat dissipation than other resin systems. 

Aggressive research during the past few years has yield- 
ed flexible resin systems which offer remarkable resistance 
to crack-producing stresses, such as those created by differ- 
ences in expansivity between the resin and component 
metal. Research has also made possible high temperature 
resins that are easy to use, and the development of filled 
resins with viscosities low enough to impregnate wires even 
finer than No. 42 gauge. 

Epoxies, today, are being used for impregnating and 
encapsulating almost everything from tiny coils and deli- 
cate components to large current transformers and electric 
motor stators. 


Economic problems can be solved 


One of the problems facing coil manufacturers, and 
the electronics industry in general, is the economics in- 
volved in the apparent additional cost of producing epoxy- 
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protected units as compared to standard varnish-impreg- 
nated units. 

Allen-Bradley Canada Ltd. realize that there is no 
obvious answer to this problem, particularly when some 
varnished components, manufactured in 1935, are still in 
operation. However, it is felt that a quality coil at a 
competitive price, using an epoxy system, is now being 
produced. At present their program involves the use of 
epoxies only on the a-c coil used in their Bulletin 700 
relay, but plans are under way to expand into other lines. 

At the Galt, Ont., plant, the problem was approached 
by looking for, and adapting, a complete resin system that 
would be easy to use and that would retain, or improve 
upon, the advantages of existing varnish systems. In par- 
ticular, it was essential to retain the existing feature of 
complete impregnation of the windings, to prevent any 
possible movement of the turns. Heat dissipation and re- 
sistance to moisture were also required to be as good as, 
or better than the existing varnish system. Mechanical 
protection of the windings was also considered. 

Ihe Scotchcast No. 241 epoxy resin provided a solution 
and it has become an important primary insulation ma- 
terial that offers many advantages. 

This particular epoxy resin possesses a combination of 
properties featuring low impregnation viscosity; when cured, 
it offers high strength, thermal shock resistance and the 
ability to maintain good electrical properties. Its semi- 
flexibility provides resistance to cracking on cooling after 
cure. At room temperature, its initial viscosity is about 
30,000 centipoise. At 95 C, it reaches a vacuum impregnat- 
ing viscosity of 700 centipoise which it will maintain for 
over an hour. 

Together with technical people from the formulator, 


*Minnesota Mining and Manufacturing of Canada Limited, 
London, Ont. 
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Allen-Bradley found that there are basic steps by which 
epoxies can be applied by coil and electronic component 
manufacturers. With each use of epoxy resin, the applica- 
tion technique is just as important as the properties for 
which the resin was chosen. 


Resin choice part of component design 

The choice of an epoxy as the primary insulation goes 
hand-in-hand with component design. An ideal design will 
provide for the entry of the resin and holding the right 
amount in the right place for the resin’s best properties to 
be utilized. 

Components in which resin is to be used should be 
designed with the resin and component considered as an 
integral part. When starting with an existing design, the 
variety of epoxies available will allow the engineer to find 
a resin that will overcome design drawbacks. 

Since there is a wide gulf in the coefficients of expan- 
sion between the materials commonly used for components 
and epoxies, design becomes even more significant. For 
example, the coefficient of thermal expansion of basic 
epoxies normally falls in the range of 50-175 parts per 
million per degree C; that of steel 10-16, copper 14-17 
and aluminum 23-28. It should be noted that it is often 
possible to match closely the value of the involved material 
by the use of suitable filler-loading volumes. Regardless, 
the toughness of epoxies makes them usable with these 
materials provided some care is taken in the design of the 
unit. 

For example, when designing Allen-Bradley’s a-c coil, 
the differences in the coefficients of expansion between 
copper and the basic epoxy were considered. The resin 
chosen was a flexible, filled resin whose thermal coefficient 
approached that of copper. The flexibility of the resin had 
the advantages of allowing “give” between the two co- 
efficients. 

When a coil or other component can be designed with 
clean lines (few shoulders, protrusions, cavities or sharp 
angles), the resin coating has a more uniform thickness. 
This provides more protection against thermal and me- 
chanical shock. In addition, suitable design of the coil and 
mold permits the inclusion of terminals and holding brack- 
ets into the epoxy Casting. 


Ihree methods of application possible 


Coincident with the design of the coil or component, 

consideration must be given to the method of applying the 
epoxy to the unit, There are three general methods of ap- 
plying resin. 
1. Impregnating, or flowing the liquid resins into the 
interstices of a unit so that it becomes void free. Impreg- 
nating is done either by dipping the unit into the resin or 
pouring the resin into the unit. 

Good impregnation will surround the inner parts of 

the component with a solid mass of resin. Wire size, 
tightness or looseness of windings, porosity of inter-layer 
insulation and other inner tolerances are factors that de- 
termine the degree of impregnation. 
2. Encapsulating is the process of placing a “coat of 
armor” around the entire component, usually by means 
of dipping, with thixotropic epoxy resin (a gel which flows 
when agitated). 

This is generally done where a more economical void- 
free barrier is needed for outside protection against dust, 
moisture, chemicals or other contaminants. It eliminates 
molds and is a very simple operation. 


3. The third method is actually a combination of the first 
two. Potting or embedding involves placing the component 
in a mold, then “burying” the unit in resin. Epoxy resin 
users generally refer to “potting” when the mold is left 
AUGUST 
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around the unit permanently, and “embedding” when the 
mold is removed afterward. 

Epoxy resin can serve a dual role in these methods of 
application . . . as an insulator and as a structural material. 
In addition, it will surround the inner parts with a solid 
mass of resin, as in impregnating. As a structural unit, 
epoxies may offer lighter weight than metal “hardware.” 

The latter method, using a removable mold, was chosen 
by Allen-Bradley. 


Choice of mold material and design 

Although Allen-Bradley use steel for their molds, a 
variety of materials can be used. The list includes alumi- 
num, low melting-point alloys, epoxy and glass combina- 
tions, silicone rubber, viny! plastisol, plaster of paris, paper 
and fiberboard. 

The kind of mold that will be used for a given applica- 
tion is always a matter of cost . . . either from a standpoint 
of mold tooling cost or the number of units that can be 
formed from a given mold. If thousands of identical units 
are to be made, a high mold tooling cost may be the best 
investment. If mold usage is limited to a few units, lower 
tooling costs may be necessary. Some molds are reusable, 
others are expendable, or a mold may become part of the 
unit in the case of potting. 

Molds for void-free units should be designed to be 
used in a vacuum system. Vacuum filling from below is 
the most ideal technique. This requires a mold designed 
with an opening at the top from which the air can escape, 
in addition to an opening in the bottom of the mold for 
the resin to enter. 

Iwo or more piece molds are sometimes necessary due 
to the shape of the coil or component. Close tolerances 
and sealing of the fitting surfaces will minimize leakage 
and flashing (mold parting lines). One method of sealing 
is to cover the parting lines with a silicone pressure-sensitive 
tape. 

Silicone mold releases are the most efficient for sepa- 
rating the casting from the mold. However, if too much 
is applied, adhesion problems may arise in the embedded 
unit; bake-on types of silicone releases help alleviate these 
adhesion problems. 


Temperature and vacuum control 

Temperature control is vitally important because for 
every 10 deg. C decrease in temperature, the cure time 
is approximately doubled. Circulating air ovens are pre- 
ferred because their temperatures can be controlled to 
+2 C. Ovens that can be controlled over a 65-200 C 
range are recommended for most epoxies. Exhausts should 
be vented to the outside to minimize inhalation of active 
fumes. 

A good vacuum impregnating system requires a pump 
that will produce an absolute vacuum of about 5 mm of 
mercury in a reasonable time. For production work, such 
as that done at Allen-Bradley, the pump should either be 
self-venting, or have a vacuum trap of the dry ice or 
cold water type. Both systems will keep the pump oil 
reasonably free from residue and eliminate the need for 
changing pump oil every 100 hours or so. 

An electrical hot-wire vacuum gauge is the most re- 
liable indicator to use for production work because of its 
accuracy in measuring very low absolute pressure and its 
instantaneous response to pressure changes. An instrument 
calibrated to give scale readings from 1-20 mm is the most 
suitable. Gauges with absolute readings are being used to 
eliminate the need for making corrections due to altitude 
and day-to-day fluctuations in atmospheric pressure, 

Bourdon tube gauges do not compensate for atmos- 
pheric variations. In addition, they are crudely calibrated 
in the 28-30 in. portion of the vacuum scale, so they 

(Continued on page 44) 




















The two compactrons at right perform identical functions in a radio receiver as the five miniature tubes at left 


Compactron simplifies circuitry, 


cuts equipment costs 


A new electronic device that combines into one unit 
the functions now performed by several components in 
home-entertainment equipment was announced July 7 by 
Canadian General Electric Company. 

The device, called “compactron,” will make it possible 
for manufacturers of radios, television high- 
fidelity sets and electronic organs to achieve, in the near 
future, significant size reductions in their products. 


receivers, 


Announcement of the compactron development was 
made by Robert Story, manager of Canadian General 
Electric’s Electronic Tube Section at Toronto. Story said 
that the development work on compactrons began several 
years ago at General Electric’s Electronic Component 
Division at Oweneboro, Ky., and recently was stepped up 
when the need became apparent for a more compact 
circuitry than is possible with present commercial minia- 
ture receiving tubes. 

“At the same time,” Story added, “there existed the 
need to get costs down appreciably below those of tubes, 
while preserving the superior performance of tubes in 
relation to other existing miniaturized devices.” 

CGE representatives displayed and operated a mock- 
up of a two-compactron radio. The one-of-a-kind receiver 
was 244 inches high, 24% inches deep and 10% inches 
wide — the width being dictated by the size of the 
speaker employed. ; 

Potential electronic device advances now made possible 
with the use of compactrons are: 
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A television receiver that could be designed with 10 
compactrons, replacing present TV set circuits that 
quire 15 tubes and three diodes, or 24 transistors and 11 
diodes; a two-compactron 12-volt automobile radio that 
could obsolete the present four-tube car radio design; and 
monaural high-fidelity equipment using four compactrons 
rather than either six tubes or 11 transistors. 

The General Electric Company in the U.S. has had 
requests from several independent manufacturers of tele- 
vision sets to develop the compactron for their use. 

Regarding future nonentertainment applications of the 
compactron, Everard D. Etches, manager of engineering, 
said the new device showed promise of wide use in indus- 
trial controls and instrumentation, as well as in two-way 
communication equipment. In these areas, Etches added, 
the advantages of smaller size and multifunction capa- 
bility at lower cost would be equally strong. He also said 
that other circuit elements would conceivably be included 
in evacuated compactrons in the future to further enhance 
miniaturization, reliability and total cost savings. 


re- 


Six types now in pilot production 


There are currently six compactron units, samples of 
which will be made available shortly to original equipment 
manufacturers who are studying applications of these units. 

Vernon B. Dowdell, manager of marketing for the 
Electronic Tube Section, stated that prices have not been 
established for compactrons, but claimed that savings in 
material and labor would eventually make possible an 
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estimated 20 percent lower price per function than tubes, 
and considerably lower than transistors. He said these 
savings would result from less complicated production 
methods, combined with the integration of more functions 
into a single unit. 

Canadian General Electric, according to Dowdell, ex- 
pects the compactron market to grow appreciably later 
this year, and to hold a potential in total sales in millions 
of dollars by the end of 1962. It is hoped that they will 
be incorporated in some of the new models of home- 
entertainment equipment to be introduced next spring, and 
in automobile radios for 1962 model cars. 

Dowdell predicted that compactrons eventually would 
replace present-day seven- and nine-pin miniature tubes, 
as manufacturers continue to make progress in reducing 
equipment sizes to meet the “small-package” appeal of 
transistorized entertainment sets. He also said that com- 
pactrons would be particularly useful in color television, 
where the multifunction operation and small size of the 
device would reduce bulk, expense and circuit complexity. 


New developments used in electrode design 


E. D. Etches said that new metallurgical developments, 
leading to improved thermal efficiencies, provide impor- 
tant contributions to compactron design and operation. 

Included in these, he said, is a new anode material 
developed by General Electric and one of its suppliers 
that reduces by as much as 40 percent the heater power 
required by the cathode. Another development is a clad 
material expected to be incorporated in future compac- 
tron units that improves both the hot strength and thermal 
efficiency of cathode elements. 


List of developmental models 


Developmental models of compactrons now include the 
following, compared with the tubes they replace (in par- 
enthesis): 


For table radios: 


1. Combined oscillator, converter and intermediate fre- 
quency amplifier (12BA6, 12BE6). The pentagrid con- 
verter has a conversion conductance of 280 micromhos; 
the amplifier pentode has a transconductance of 4,800 
micromhos and a plate resistance of 0.25 megohm. 

2. Combined detector, audio amplifier, audio power output 
amplifier and rectifier (35W4, 50C5 and 12AV6). The 
detector diode has a perveance of | ma at 10 volts; the 
triode amplifier has an amplification factor of 100; 
the pentode beam power amplifier has a power output 
of 1.3 watts; and the half-wave rectifier diode has a 
maximum output current of 70 ma. 

For television: 

1. Horizontal oscillator and automatic frequency control 
(6CG7 and 6ALS5). The dual triodes each have a 
transconductance of 2,200 micromhos and an amplifica- 
tion factor of 18; the dual diodes each have an average 
current rating of 5 ma and a perveance of 18 ma at 
10 volts. 


i] 


Horizontal deflection amplifier (6DQ6B). This is a 
single beam power pentode with plate dissipation of 
12.5 watts, a perveance of 320 ma at 60 volts, and a 
maximum plate voltage of 6,500 volts. 
3. Horizontal damping diode (6AX4GTB). A single damper 
diode with an average damper current of 165 ma and 
a maximum cathode voltage of 5,000 volts. 
4. Vertical deflection amplifier and oscillator (6DN7). The 
deflection triode has an amplification factor of 15, 
plate dissipation of 10 watts and a perveance of 60 ma 
at 100 volts; the oscillator triode has an amplification 
factor of 22 and a transconductance of 2,500 micromhos, 
AUGUST 1960 
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Mock-up of two-compactron radio shows how the new 
multi-function tubes allow dramatic size reduction 


Etches explained that the single function compactron 
designs, which would replace conventional tubes on a 
one-for-one basis, were necessary either because the power 
requirement was close to maximum limitations for one 
unit, or because of the dictates of good design practice 
imposed by the need for high voltages in some functions. 
The advantage of single-function compactrons lies in the 
fact that the units are significantly smaller, and thereby 
afford equipment manufacturers the opportunity to produce 
smaller, more compact receiving sets. 

Plans for broadening the compactron line include the 
introduction, in the next twelve months, of approximately 
nine more types. These include, for television, a duo-diode/ 
triode/pentode for horizontal phase detector, afc and 
oscillator; and a dual video i-f amplifier. For auto radio, 
an oscillator/converter/rf amplifier and an i-f amplifier 
detector/transistor driver. Long range plans for integrat- 
ing a wide variety of functions into one unit indicate that 
the line will eventually comprise from 75 to 100 types. 


Compactrons have 12-pin bases 

Etches said that compactrons now scheduled for pro- 
duction use 12-pin connections in a circle 0.750 inches 
in diameter and a dome-shaped envelope exhausted from 
the bottom. They are about 1% inches in diameter and 


vary in seated height from 1 to 2%4 inches. 


Twelve connections were chosen, Etches added, to 
accommodate multifunction elements within the unit. They 
are spaced to provide latitude in lead separation, with 
a minimum of inter-action at the base. The design avoids 
undue clustering of associated components, and the large 
12-pin circle adapts better to the larger 12-inch diameter 
designs of high power output. He also claimed that the 
large pin circle adapts the compactron well to printed 
circuitry, permitting adequate isolation of the plate from 
other electrodes in high-voltage operation. This isolation, 
with two plank pins on either side of the plate connection, 
provides a high-voltage arc rating in the order of 10,000 
volts d-c. 

Among assembly economies possible with compactrons, 
Etches explained, was the use of an integral heater supply- 
ing as many as three separate cathodes. This eliminates 
four heater welds and leads to lower production costs and 
inherently greater reliability in the device. While the in- 
tegral heater is not a new development, this is the first 
large-scale application where elements with three heater 
functions have been combined in one continuous unit, 
Etches concluded. END 
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Canadian tube manufacturers ask 
Japanese to change export policy 


The following is the full text of a brief presented on July Imports from Japan have been made by importing 
15 to Mr. Eme Yamashita, First Secretary (Commercial) companies or agents, whereas imports from other 
at the Embassy of Japan, Ottawa by representatives of the countries, for the most part, have been through Cana- 
Electronic Industries Association of Canada: dian tube manufacturers. 
At the present rate, imports from Japan now com- 
prise 15% of the total usage of tubes in Canada and 
22% of the sales of types that are made in Canada. 
Canadian employment in the electronic tube industry 
has suffered a 23% reduction in the past year. 
The above facts are alarming enough, but a projection 
of the present trend would reduce Canadian production to 
zero in two to three years’ time. This trend may be ex- 
pected to accelerate in view of the fact that more large 
Japanese manufacturers have recently entered the Cana- 
dian market. 


The Electronic Industries Association of Canada, rep- 
resenting an Industry of over one hundred electronic 
manufacturers, seeks the assistance of the Government 
of Japan in order to bring to the attention of the Japanese 
Electronic Tube manufacturers the fact that: 

(a) The Canadian Electronic Tube Industry is seriously 
and adversely affected by the flood of low-priced re- 
ceiving type electronic tubes imported from Japan; 

(b) The damage can be avoided and yet still leave open 
to the Japanese manufacturer a market in Canada for 
a reasonable increase in dollar sales of electronic 
tubes. Suggested solution 
His Excellency, the Ambassador of Japan offered 

assistance during his speech in Hamilton, Ontario, on Feb- 

ruary 25, 1960, when he said: 

“When it is established that the increase of our exports of 

a particular commodity is such that it is causing or threat- 

ening serious injury to domestic producers of that com- 

modity in the importing country, it is our constant policy 
to take any possible measure by ourselves to prevent or 
remedy such a situation.” 

The table given below provides the importation statis- (1) Dollar exports to Canada could be increased; 
tics for radio tubes as reported by the Dominion Bureau (2) A firm requirement for types that Japan is not pres- 


It could be to the mutual advantage of both countries 
if the tube manufacturers of Japan were to sell Canadian 
tube manufacturers and others in Canada a list of types 
that are not made in Canada. This could be done if 
the Japanese manufacturers will offer these tube types 
to Canadian purchasers under favorable competitive 
conditions. 


The benefits for Japan from this proposal are: 


of Statistics, Ottawa, Canada, for the years 1956, 1957, ently supplying to Canada and which are important 
1958 and 1959. in other markets besides the Canadian market; 
Your attention is drawn to the fact that from 1958 to An opportunity to comply with the stated policy of 
1959 the importation level from Japan increased ten times, Japan to take the necessary measures to prevent or 
with imports from December to March reaching the remedy a situation Causing serious injury to a Cana- 
alarming annual rate of 3,500,000 tubes, The price from dian industry and thereby avoid adverse public 
Japan is very low compared with other countries. reaction. 
Other important facts bearing on the situation are: In addition to the above advantages, there would be 
(1) The tubes which are exported to Canada from Japan many additional advantages to the buyer/seller relationship 
are practically all of types made in Canada, whereas between the tube manufacturers of both Canada and Japan 
the bulk of tubes from other countries are of the in the nature of commercial information which would 
types not made in Canada. enable Japan to plan production for export with smaller 
(2) Most of the tubes imported from Japan are being risks, lower inventories, etc. 
sold in the replacement market. 
(3) Over 98% of the imports from Japan come from one 
Japanese company. To understand the history of the importation of tubes 


History of importation 


Canadian Imports of Radio Tubes (DBS Category 6166) 
Country of 1956 1957 1958 1959 
origin Units Dollars $/ Unit Units Dollars ($/Unit} Units | Dollars | $/Unit Units Dollars |$/ Unit 
| 151,436 85 33 420,112) 1.25 
213] 4I 


United Kingdom 29.250] 191 628| 65 72.319) 110.086 1.52 178.696 
Czechoslovakia cd . | : ai ; 
France 150) 50.00 400} 44 2} 178) 89.00 2 14,425 
Germany (West) P 605 5? 846 41 14,417) 6,747 7 2, 9,983) 80 
Italy 5,150 »295| 44 ae: a] = 312 182) 
Japan neal va ~ 210) 3.04] 214,462) 88,135 205, 678,317] 


Netherlands 598,895} 219,487] 3 25, 3 35 42] 981,344) 334,256] 3 22 386,653] 


| 
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Switzerland 24 514 2 ea al pci ‘mel 
Sweden 24 247| 10.29 2,971) oe 5.46 15,462 58.741 | 3.80 9.< 47,269) § 
United States 7,953,92718,479 633) 1.06 15,604,226/6,05 1,550 1.08 16,357,73616,783.966 | 5,691.5 6,270,060] l 
rOTAI 8,588,435 8.894.557] 1.03 16,410,00016,495 016 1.0117,762,11917,423,459 9,167 7,827,2141 




















rhe .41 cent average price includes importation in September of 1,500 units at $14.30 each 


PITT Pio 


Analysis by month indicates the average price for receiving tubes to be .31 cents each 
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into Canada, it may be useful to examine the basic reasons 
for importation. 

Radio and television circuits have originated in the 
U. S., and the new tube types have been imported. Some 
of these types were incorporated into large volume pro- 
duction of sets and these tubes were then made in Canada. 
Some types were not used extensively and did not warrant 
production. The latter types have been, and still are 
being imported for small-scale set production and for 
replacement. 

Over many years, new equipments have been created 
requiring replacement tubes in varying quantities. When 
the quantities did justify production, these were made in 
Canada. When the quantity was too low to be economic- 
ally produced, they were imported. 

The tubes have been imported almost entirely by tube 
manufacturers who have provided the planning, the stock- 
ing, the technical services and the distribution organization. 

The volume of tubes imported has been substantial. 
The tube manufacturers of Japan have in their catalogues 
many types presently not made in Canada. There appears 
to be no reason why Japan should not compete in Canada 
for these types. Moreover, the average price of these tubes 
is higher, thus providing a greater dollar volume potential 
for Japan without injury to Canadian tube production, 


Description of Canadian production 

Canadian tube manufacturing was established in 1921 
and has been in continuous production since then. 

The industry makes a wide variety of electronic tubes, 
but for the purpose of this brief we refer specifically to 
receiving tubes. 

Capital investments are substantial and the industry 
employs upward of 2,000 people. The activities of the 
research, development and production people have made 
important contributions to electronic progress, not only in 
the consumer field, but also in defence. 

In 1959 the Canadian Tube Industry made 18 million 
tubes and sold only 1642 million. This over-production 
resulted from the lack of advance information of the im- 
portation of tubes from Japan in that year. 


Marketing 


The Canadian consumer does not benefit 
lower priced Japanese tubes; he loses in the long run. 


from the 


The consumer pays the average Canadian price of 
$2.80 for a tube which is exported to Canada from Japan 
for 3lc. The sales and excise tax on the Japanese tube 
is .09c; tax on the same Canadian is 26c, so the consumer 
not only loses the benefit of a lower priced imported tube, 
but also has to make up the difference in other forms of 
taxation. This is, of course, a domestic problem for Can- 
ada, but it serves to illustrate that the imported tubes from 
Japan are causing some serious problems. 

A more pertinent point is that Japan receives very little 
from the consumer’s $2.80. 

We estimate that Japanese manufacturers received 
less than $550,000 for approximately 1,700,000 tubes they 
sold in the replacement market. The consumer paid $5 
million and the difference went to the importers and the 
trade. 

The growth of exports from Japan into Canada occur- 
red at a particularly unfortunate time. The original equip- 
ment-maker market is in rapid decline as a consequence 
of near saturation of the market. 

In spite of the decline in the market, the demand for 
new types involving development costs continues. The 
growth in sales of the more profitable replacement types, 
already tooled for the market, was the only encouraging 
feature. However, it is this replacement market that has 
AUGUST 1960 
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been hardest hit by imports from Japan. The timing and 
the importation of types already tooled in Canada has 
consequently had a very serious and unfavorable result 
for the Canadian industry. 

We assume that the motive of the Japanese business- 
man is the same as ours. That is, to make a profit. There- 
fore, he will understand our great concern that the Cana- 
dian tube industry has the task of supplying the original 
equipment makers with their initial tube requirements 
The initial requirement of the equipment maker business 
is frequently not profitable in itself: the replacement mar- 
ket is an essential requirement for justifying the initial 
investments that are required. 

It is quite clear that if the present trend continues the 
Canadian manufacturers must soon stop production. 

It would be a great calamity should Japan, through lack 
of understanding, create the harmful situation as outlined 
above, particularly when the Ambassador of Japan took 
such pains to express, in various speeches across Canada, 
that Japan had no intention of doing this and would take 
whatever steps were necessary to remedy such a situation. 


Conclusions 


The types of tubes generally imported into Canada and 
not manufactured in Canada are of the higher priced types 
and offer a profitable market opportunity for Japanese 
manufacturers in competition with other foreign sources 
of tubes. 

It should be pointed out that since the laws of Canada 
prevent the tube manufacturers in combination from deal- 
ing with others, if the proposal set forth in this brief 
appeals to the Japanese Government, it should advise any 
Japanese manufacturer who may be interested that he 
must deal with the Canadian tube manufacturers or other 
Canadian purchasers individually. 

As you may see, this is a very urgent matter affecting 
the existence of the Canadian tube manufacturers. Pend- 
ing finalization, we recommend that consideration be given 
to quick limitation of imports into Canada of not more 
than 10% of the previous year’s shipments of Canadian 
produced tubes, and as far as possible, that these should 
consist of types which are not made in Canada. 


Respectfully submitted 
James Key, President 


A. A. Peters, Chairman, Electronic 
Tube and Semiconductor Committee 


Electronic Industries Association of Canada 


Asked why the Japanese tube imports increased so 
dramatcially in 1959, Mr. Peters told CEE: “As I under- 
stand it, a glut appeared on their own market about that 
time when radio sales failed to go as high as expected, 
so they sought outlets elsewhere.” He went on: “If Japan- 
ese imports continue in the increasing volume of the first 
three months of this year, it is quite possible they will top 
five million tubes before the year is out.” (Imports for 
the first three months were 853,271 tubes compared to 
559,500 in the first three months of 1959). 

Mr. Key suggested that the brief represents a new 
approach to the problem of low-price imports which 
damage Canadian manufacturers. “Instead of going to the 
government for help in the form of tariffs,” he said, “we 
are asking the people directly concerned, the Japanese, to 
co-operate with us, This is not merely for our own bene- 
fit but for their’s also, since the value of many tubes not 
made in Canada but manufactured though not exported 
by the Japanese is a great deal higher than tubes for home 
entertainment equipment.” END 
(See also page 42 for further comment from Ottawa) 
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University of Saskatchewan opens 
control systems laboratory 


A laboratory to enable more exten- 
sive research and teaching in the com- 
puter and control systems field has 
been established at the University of 
Saskatchewan in Saskatoon. 

Located in the College of Engi- 
neering building it is under the direc- 
tion of N. F. Moody, head of the 
electrical engineering department, 
and Prof. J. B. Mantle, head of the 
mechanical engineering department. 

The purpose of the _ interdepart- 
mental laboratory is to provide re- 
search facilities in these general 
areas: self-organizing and _ self-adap- 
tive control systems; information and 
decision taking problems; process op- 
timization and non-linear systems. 
The fundamentals of such systems as 
electronic computers, automation of 
machine tools, control of agricultur- 
al and chemical processes may be 
studied and evaluated. 

“It is anticipated that postgraduate 
students in branches such as agricul- 
tural, chemical, electrical and mech- 
anical engineering and engineering 
physics will be doing research work 
in the new laboratory leading to 
M.Sc. and Ph.D. degrees.” 

Supervision of the laboratory is 
under Dr. P. Nikiforuk of the Mech- 
anical Engineering Department and 
Professor H. Ratz of the Electrical 
Engineering Department. A steering 
committee chaired by Dr. Arthur Por- 
ter, Dean of the College of Engineer- 
ing, is responsible for decisions on 
broad policy matters and allocation 
of funds. 

At the present time the research 
effort is concentrated on the two 
areas of computers in process con- 
trol and of adaptive servo-mechan- 
isms. In the former, under Professor 
Ratz, the techniques of the condi- 
tional probability computer program 
are being developed and applied to 
the problem of controlling a simple 
electrical network with interacting 
controls. Also, linear programming is 
being carried out on the digital com- 
puter as an approach to process op- 
timization and the role of the operator 
as a decision taking element in simple 
process problems will be explored. 
With the adaptive servo-mechanisms 
under Dr. P. Nikiforuk the immediate 
goal is to simulate an autopilot con- 
trol using the analogue computer and 
to design a particular non-linear con- 
trol system incorporating these tech- 
niques. Already postgraduate students 
in electrical engineering, mechanical 
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engineering, engineering physics and 
chemical engineering are doing re- 
search on these problems in the new 
laboratory. 

Some equipment for the laboratory 
has been purchased with grants from 
the National Research Council and 
the Defence Research Board. The 
electrical and mechanical engineer- 
ing departments also have made con- 
tributions for equipment. The NRC 
and DRB grants also provide honor- 
aria for students doing research work 
and for two full-time technicians. 
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At new Computer and Control Sys- 
tems Laboratory R. Buhr works on 
machine with elementary learning 
capability. 


ISA plans active 
year 


The Instrument Society of America 
is going to expand its program of 
major conferences and exhibits to a 
total of three each year, making them 
more readily available to interested 
people throughout the United States 
and Canada. The International Con- 
ference and Exhibit, to be held in 
conjunction with the Society’s 15th 
annual meeting, is scheduled for New 
York City, Sept. 26-30. Three addi- 
tional conferences and exhibits will 
be held during 1961 in St. Louis, To- 
ronto and Los Angeles. 

“American industry could not have 
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achieved the measure of success it 
enjoys today without the rapidly-ex- 
panding new technologies of instru- 
mentation and automation,” it was 
stated by Don G. Mitchell, president 
of General Telephone and Electron- 
ics Corporation. “The constant im- 
provement of manufacturing tech- 
niques and processes, the creation of 
new and better job opportunities, and 
the introduction of thousands of new 
and improved products in the past ten 
years reflect the widespread introduc- 
tion of new advances in instrumenta- 
tion and automation.” 


Mr. Mitchell’s statement was made 
in connection with the announcement 
that he has been named General 
Chairman of the committee arrang- 
ing for the Fall Instrument-Automa- 
tion Conference and Exhibit. 

Mr. Mitchell cited a few of many 
subjects to be dealt with in papers 
and discussions during the ISA Con- 
ference. 

Of extreme interest in many fields 
will be a number of sessions devoted 
to underwater investigation and in- 
strumentation. “With the world on the 
threshold of two _ frontiers — outer 
and sea interest in 
has increased because of 
advances in submarine exploration, 
also in submarine warfare,” Mr. Mit- 
chell said, adding, “The sea space sci- 
entist and the instrument engineer 
will be brought together in the pres- 
entation of approximately twenty- 
five papers in which the scientists will 
be informed of the latest advances 
in underwater instrumentation and 
automation, and the engineers will 
hear of the obstacles encountered 
working in a liquid medium.” 


space space — 


sea space 


Three sessions dealing with mete- 
orological instrumentation will also be 
held. The programs for these are be- 
ing developed jointly by ISA and the 
American Meteorological Society. 


More than 30,000 visitors from the 
United States, Canada, Europe and 
the Far East are expected to attend, 
or take part in, the Conference and 
Exhibit. Some 400 manufacturers 
will display the latest designs and ad- 
vances in the “hardware” and sys- 
tems used in various specific fields. 

The conference scheduled for To- 
ronto is the ISA Summer Instrument- 
Automation conference and exhibit. 
Conferences will be held in the Royal 
York Hotel, and exhibits in the Queen 
Elizabeth building, Exhibition Park, 
June 5-8, 1961. Further news will be 
presented in future issues of CEE, 
but anyone wishing information about 
exhibit space should contact W. H. 
Kushnick, whose address is given be- 
low. 

ISA has had one of its most suc- 
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cessful years during 1959, Substantial 
increases in membership were noted 
in a number of sections, the largest 
increase being reported by the Toron- 
to Section. It almost doubled its size 
with 104 new members for the year, 

Full information on the activities 
of the ISA is contained in their 1959 
annual report. Copies may be obtain- 
ed by writing to W. H. Kushnick, 
executive director, Instrument Society 
of America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 


NRC forms automatic 
control committee 

The National Research Council has 
formed an Associate Committee to 
deal with problems of national scope 
in the field of automatic control. 

Chairman of the group is Dr. J. 
Ham, Professor of Electrical En- 
gineering at the University of Toronto, 

The Committee will co-ordinate 
university, industrial and government 
interests in control theory and practice. 
It will recommend general areas for 
Canadian research in automatic con- 
trol, and will encourage research 
investigations. 

The Committee will also represent 
Canada on the International Federa- 
tion of Automatic Control, 


Isotope sales are 
increasing 

In its _ 1959-60 annual report, 
Atomic Energy of Canada Ltd. re- 
ports an increase in revenue for its 
Commercial Products Div. from $2,- 
345,863 in 1959 to $3,153,933 in 
1960 (year ended March 31). The 
Commercial Products Div. is respons- 
ible for the production, planning, pro- 
cessing and marketing of radioiso- 
topes produced in the Chalk River 
reactors. In addition, the Division de- 
velops new processes and equipment 
with a view to increasing the actual 
and potential isotope market. 

In the past year over 90% of rev- 
enues have been obtained from sales 
outside Canada. One hundred and 
eighty-five cobalt beam therapy ma- 
chines have been sold in 30 coun- 
tries. Fourteen Gammacell 220 units, 
designed for industrial irradiation use, 
are in service in eight countries. 


INCO opens highly © 
automated mill 

A new ore milling plant has been 
opened by the International Nickel 
Co. of Canada Ltd. at its Levack 
Mine near Sudbury, Ont. It makes 
extensive use of instrumentation to 
permit centralized, and in some cases 
automatic, control of the crushing, 
grinding, flotation, and dewatering 
processes involved in the production 
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Electronic techniques are be- 
ing applied to the solution of 
measurement and control prob- 
lems in all branches of business 
and industry. This new monthly 
department, which incorporates 
the former “Nucleonic news,” 
will bring to our readers stories 
of people, plants and products 
concerned with the design and 
application of. electronic 
trols and instrumentation, 


con- 





of concentrates from ore. All opera- 
tions are controlled from centrally lo- 
cated instrument panels. Many re- 
cently developed techniques, such as 
the use of radioisotopes for making 
density measurements, have been in- 
corporated into the new plant. 


Semiconductor strain 
transducers 

The high piezoresistive sensitivity of 
semiconductors, such as germanium 
and silicon, has made miniature strain 
transducers available that compare 
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Controls and instrumentation meetings 


Aug. 29-Sept. 3 Int’! Information Theory Meeting, IEE, 


Cont., 
Massachusetts Institute of Technology. (Dr. J. 
Hopkins University, Baltimore, Md. 

Int'l Symp. on Data Transmission; Delft, Netherlands. (Mr. B. 


B. Barrow, The Benelux Sect., IRE, Postbus 174, Den Haag, 


Nat'l Symp. on Space Electronics & Telemetry, IRE; Washing- 
ton. (L. King, Jansky & Bailey Inc., 1339 Wisconsin Ave., N.W., 


2 Industrial Electronics Symp., 
ISA Fall Instrument-Automation Conf., Annual Meeting, New 
York Coliseum. (ISA, 313 Sixth Ave., Pittsburgh 22, 


Instrument Symp. and Research Equip. Exhibit, Amer. Assoc. 
Amer. Chem. Soc., 
Bactereologists, Soc. for Experimental Biology and Medicine; 
National Institutes of Health, Bethesda, Md. 

The Electrochemical Soc., Inc., Shamrock Hotel, Houston, Tex. 
Symp. on Adaptive Control Systems, IRE, Garden City, L.I. 


Computer Applications Symp., 


Oct. 31-Nov. 2 Conf. on Electrical Techniques in Medicine & Biology, 
IRE, ISA, AIEE, Sheraton Park Hotel, Washington, D.C. (Dr. 
Bowman, National Heart Inst., Bethesda 


Symp. on Space Instrumentation, IRE; Washington, D.C. 
Western Tool Show and Conv., ASTE; Los Angeles, Calif. 


Fall Meeting, Fluid Controls Institute, Inc., Chicago. 


Eastern Joint Computer Conf., IRE, AIEE, ACM; New York. 


with piezoelectric devices in dynamic 
applications, and also are capable of 
producing dc, or near de signals. An 
article in the May, 1960 issue of the 
Bell System Technical Journal titled 
“Semiconductor Strain Gauges”, by 
F. T. Geyling and J. J. Forst, gives 
a historical survey of research in pie- 
zoresistivity, a brief description of the 
physical effect, and summarizes per- 
tinent solid state theory. It also in- 
cludes a discussion of various applica- 
tions of semiconductor elements as 
strain transducers, with emphasis on 
surface strain gauges. 


Company formed to 
make controls 


A new Canadian division, called 
Standard Instrument (Canada) Ltd., 
has been formed under the direction 
of T. A. Lisle, formerly of Lisle In- 
strument Systems. The new division 
located at 767 Warden Avenue, Scar- 
borough, Ontario, will manufacture 
and sell Tally-Count predetermining 
electronic counters, photoelectric con- 
trols, time recorders and _ totalizers, 
and print-out recorders. 


IRE, London. 


ISA, AIChE; 
Mozley, Johns 


IRE, ASME, 


IRE, AIEE; Cleveland, Ohio. 


Pa.) 


ISA, Soc. of Amer. 


Armour Research Foundation, 


14, Md.) 
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What’s new in view 





Science Fairs encourage students 
to think for themselves 


Science Fairs are being sponsored by local groups wishing to stimulate an 
interest in science among students. Anyone who would like to start a fair 
in his own region may obtain guidance from the Canadian Science Fairs 
Council, 18 Rideau Street, Ottawa, Ontario. 


Second top award winner at the 1960 Ontario Science Fair was D. A. Henderson for his physical representation of 
Pascal's arithmetical triangle. Mr. Henderson was a grade 12 student at Upper Canada College, Toronto, and his prize- 
winning entry has earned him a trip to compete in the United States National Science Fair at Indianapolis next May. 


# 


D. A. Florian, grade 11 student at Oshawa Missionary College, had so many R. Eyton of Atikokan H.S. used 
requests for pictures at school he designed this automatic enlarger control. photo cathode and fluorescent screen 


It controls exposure and advances 
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paper for pre-set number of prints. in his infrared-ultraviolet telescope. 
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ee 
This clock control system for radio station CKTB won’ E. Zuppinger of Mitchell D.H.S. won second prize in 
a major award for E. Auzins of Grantham H.S. He will electronics with his Telecom. Each remote station can 
have a week's science cruise aboard a U.S. Navy ship. dial in any other station for intercommunication 
q / 


ee 
ay 


NN | 
First prize in nuclear science went to J. R. Hunt of 
Queen lizahbeth Collegiate Kingston, Ont for his 





demonstration model of Canada’s NPD atomic reactor 


Because he needed a de source for his electrochemistry Second prize in nuclear science went to J, R. Slach 
experiments, O. S. Hum of Cornwall C.1. became interested also of Queen Elizabeth Collegiate, for his demonstration 
in ac-de conversion. He has designed a power supply. model of the U.S, Navy’s nuclear submarine “Nautilus.’ 
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Reports — continued 


New companies—continued 





R. S, Williams, formerly with Ray- 
theon Canada Ltd., is now in business 
as a manufacturer’s representative. R. 
S. Williams Sales Co., Suite 101, 7 
Pleasant Blvd., Toronto, has been 
appointed exclusive representative for 
another new company, Canadian Arm- 
strong Electronics Ltd., 2528 Wharton 
Glen Ave., Summerville, Ont. (wire- 
wound resistors). Williams is also 
exclusive Canadian representative for 
Tel-E-Saver Products Co. of N. Caro- 
lina (circuit protectors and patio loud- 
speakers), 


Arthur D. Little, Inc., international 
consulting research company, recently 
established a Canadian subsidiary to 
facilitate work for Canadian clients 
and to share in the country’s technical 
growth and development. Winnett 
Boyd, formerly in charge of the design 
of Canada’s NRU reactor at AECL, is 
president of Arthur D, Little of Can- 
ada Ltd., 120 Eglinton Ave. E., To- 
ronto 12. 


Gardner 


New representatives and 
principals 

The firm of R. Acker, Heidelberg, 
West Germany, has appointed Cana- 
dian Research Institute, Toronto, as 
their Canadian representative for 
moisture meters. 


Prime Electronic Components Ltd., 
Dixie, Ont., has been appointed sales 
representative by EFCON, Inc. (ca- 
pacitors) in Ontario and Quebec. 


A. R. Gardner Sales Co., Toronto, 
has merged with Lake Engineering Co. 
Ltd., Scarborough, Ont., under the 
Lake Engineering name. They will 
now represent the following com- 
panies: Kurz-Kasch Inc., Dayton; 
Richco Plastics Co., Chicago; DuCo 
Ceramics Co., Saxonburg, Pa.; Plas- 
teck Inc., Poteau, Okla.; J. H. Winn 
Inc., Winchester, Mass.; National Re- 
sistance Corp., Pearl River, N.Y.; 
Heppner Mfg. Co., Round Lake, IIl.; 
Radar Relay Inc., Santa Monica, Calif, 


Tellurometer Canada Ltd., Ottawa, 
has been appointed Canadian rep- 
resentative for the complete line of 
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Borg- 
sales 


products manufactured by 
Warner Controls. Additional 
coverage in the Toronto area is plan- 
ned by Tellurometer in the near 
future, 


Power Service Products, Canadian 
agent for Cramer Controls, has 
appointed United Electric and X-ray, 
618 Vaughan Rd., Toronto, as the 
factory authorized service depot for 
Cramer timers. 

Thomas A. Edison. Industries, Mc- 
Graw Edison Co. has appointed C. P. 
Clare Canada Ltd., Downsview, Ont., 
to represent the Instrument Division 
in Canada for the sale of relays and 
thermostats. 

Adams Engineering Ltd., Montreal, 
has been appointed Canadian rep- 
resentative by Clevite Transistor 
Products. The Glendon Co. Ltd., To- 
ronto, formerly the representatives of 
Clevite Transistor Products, has now 
been appointed Canadian representa- 
tive by U.S. Transistor Corp. 

Precision Welder & Flexopress 
(Canada) Ltd., Toronto, will manu- 
facture, distribute and service Kirkhof 
transformers under license from the 
Kirkhof Manufacturing Corp., Grand 
Rapids, Mich. 


Waveforms, Inc., of New York has 
appointed The Glendon Instrument 
Co. Ltd., Scarborough, Ont., as the 
exclusive distributors of its products 
in Canada (audio oscillators, volt- 
meters and transmission measuring 
sets). 


Ottawa comment on EIA brief 


OTTAWA, July 20 (Special)— 
The government is prepared to des- 


ignate radio and television receiv- 
ing tubes as a “sensitive item,” thus 
qualifying them for quota negotia- 


tions with the Japanese, it was 
learned from reliable sources here. 

However, much water must flow 
under the bridge before this will 
come off. 

Key point is the attitude of the 
Japanese industry. If the industry 
is prepared to police its tube ex- 
ports to Canada in the manner 
asked by the Electronic Industries 
Association, then the need for gov- 
ernment action will have largely 
disappeared. 

Commercial secretary at the Em- 
bassy here, Eme Yamashita, told 
CEE: “The proposal seems to me 
to be very reasonable. If it is pos- 
sible for changes to be made in our 
export lines | am sure some sort of 
accommodation can be reached, 
because the Canadian proposal is 


Whittaker Electronics Ltd., Ottawa, 
has been appointed Canadian rep- 
resentatives by Skiatron Electronics & 
TV Corp., New York. (Storage oscil- 
loscopes, character generators and 
data handling systems). 


B. F. Goodrich Canada Ltd. has 
appointed Soules Magnetics Ltd., 
Willowdale, Ont. as a distributor for 
their flexible magnetic Koroseal. 


B. H. McGregor, Toronto, has been 
appointed exclusive agent in Canada 
by the following companies: Hatha- 
way Instruments, Inc., Denver (high 
frequency oscillograph equipment); 
Micro-Test Inc., Santa Monica, Calif. 
(strain gauges); Judson Bigelow Sales 
Co., Cranston, R. I. (chart papers); 
Smith-Florence Inc., Seattle (cable 
fault finders and voltmeters, in East- 
ern Canada only); Daytronic Corp., 
Dayton (linear variable differential 
transformers, in Eastern Canada only). 


Rimak Electronics Inc., North 
Hollywood, Calif. has appointed J. J. 
MacQuarrie Sales, Toronto, Canadian 
sales representative for its Seezak 
Division (deep drawn cans). 


Semiconductor Products 
Inc., has named Canadian Motorola 
Electronics Ltd., Toronto, as an in- 
dustrial distributor for Canada. 


Motorola 


Canadian Research Institute, To- 
ronto, is sole Canadian agent for sales 
Elmes recorder 
Staub & Co., 


and service on the 
manufactured by 


Switzerland. 


so moderate and reasonable.” 

Mr. Yamashita has sent a copy 
of the EIA brief to Tokyo where 
it will be studied by government 
officiais; Hitachi, the firm that dom- 
inates export sales; and members 
of the Japanese electronic indus- 
try association. 

Mr. Yamashita added: “The con- 
tent of the brief was quite new to 
us — we had received no com- 
plaints before. So I do not expect 
any reply can be made by the Jap- 
anese association before at least two 
months.” 

Future action by the federal gov- 
ernment will hinge on the decision 
to be made in Tokyo. However, 
it was learned that government 
officials who talked with the EIA 
delegation were highly impressed 
by the manufacturers’ proposals, 
and that the goverament is prepar- 
ed to add entertainment receiving 
tubes to quota negotiations with the 
Japanese if that becomes necessary. 
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For your library 





Textbook describes elements of 
radio for technicians 


Elements of Radio 
Engineering 

Second edition written by H. I. F. 
Peel; Cleaver-Hume Press Ltd., Lon- 
don; 257 pp; 13s. 6d. 

Reviewed by M. D. Willer, Willer 
Engineering & Sales Co., Toronto. 

The book assumes an elementary 
knowledge of electricity and magnet- 
ism. From this starting point the 


reader is given a good grounding in 
the operating principles of the com- 
mon types of electronic tubes. Allter- 
nating current theory is discussed 
from the radio engineer’s angle. 
The book deals in some detail with 
the fundamentals of capacity and in- 
ductance in ac and dc circuits and 
goes on to show the principles of op- 
eration of tuned circuits, oscillator 
circuits, detector circuits and their 
use in radio receivers. A large num- 


ber of clear diagrams have been in- 
cluded to illustrate the text. 

The book is written with a view of 
preparing students for the first two 
years of the British City and Guilds 
four-year course for Telecommunica- 
tion Technicians but it will undoubt- 
edly be found helpful in preparing 
for similar courses. A considerable 
number of recent examination ques- 
tions have been included in an appen- 
dix to assist the student in preparing 
for these examinations, Nevertheless 
the book should be most useful for 
any reader who wishes to learn funda- 
mental radio theory. 

Some brief and elementary chap- 
ters have been added on radio meas- 
urements, cathode-ray oscillographs, 
and a too brief chapter on transistors. 





Publishers’ new 
releases 


Information Processing 

In June 1959 the United Nations Edu- 
cational, Scientific and Cultural Organiza- 
tion took the initiative in organizing an 
international conference on information 
processing. This conference which was 
attended by some 2,000 experts from 39 
different countries made possible a full 
and free discussion between experts on 
recent developments and the current 
state of research throughout the world. 

The complete proceedings of this con- 
ference are now available from _ Inter- 
national Publications Service, 507 Fifth 
Ave., New York 17, N.Y., in one 600- 
page volume entitled Information Pro- 
cessing, priced at $25. 

The contents are: Methods of digital 
computing; Common smybolic language 
for computers; Automatic translation of 
languages; Pattern recognition and ma- 


chine learning; Logical design for com- 
puters; Computer techniques of the fu- 
ture. 


Computer conference proceedings 
Proceedings of the 1959 Eastern Joint 
Computer Conference, a 260-page vol- 
ume containing all 31 papers, is now 
available. Copies at $3.00 each may be 
ordered from the Institute of Radio Engi- 
East 79th St.. New York 21, 
the American Institute of Elec 
33 West 39th St.. New 


neers, | 
N.Y.; o1 
trical Engineers, 
York 18, N.Y 


Electronics Reference Data, Vol. 2 

[his is a selected group of interesting 
and important technical articles from the 
Aerovox Research Worker bound in one 
volume. Subject headings are: Specialized 
applicaton and development; Compo- 
nents; TV _ circuits and applications; 
Meters and measurements; Wave forms 
and wave shaping; Circuits. Order from 


2201 FE 
Price 


and 2 


Howard W. Sams & Co. Inc., 
46th St., Indianapolis 6, Indiana 
of Vol. 2 is $2.50; price of Vol. 1 
is $4.50 


Radioisotope Teletherapy Equipment 
This international directory of 120 
pages describes medical equipment using 
radioisotope sources for treatment of 
malignant tumours. Prepared by the 
International Atomic Energy Agency, the 
book is available from National Agency 
for International Publications Inc., 801 
Third Avenue, New York 22, N.Y 
($2.00) 
Periodic Table of the Elements 
Designed for use in laboratories and 
this table measures 62 x 52 
and 


lecture halls 


and includes all elements 
naturally occurring radio- 
Price is $8.63 
Order 
Canada 


inches 
numbers of 
active and stable isotopes 
(or $14.38 with spring 
from Central Scientific Co. of 
Ltd., 146 Kendal Ave., Toronto 


rollers) 





Catalogues and 
brochures 


Electronic components catalogue No. 
601, is a general parts catalogue with 
453 pages. Electro Sonic Supply Co. Ltd., 
Toronto. (101) 

Electronics engineers’ guide to sili- 
cones, form 10-126. Twelve-page bro- 
chure gives data on silicone products for 
electronics. Dow Corning Silicones Ltd., 
Downsview, Ont (102) 

Advance instruments; general catalogue 
describes instruments and equipment 
produced by Advance Components Ltd., 
Instruments Div., Ilford, Essex, England. 

(103) 

Wave guide conversion chart for 
flange seals shows wave band series and 
various seals produced by Parker Seal 
Co. to fit standard flanges. Railway & 
Power Engrg. Corp. Ltd., Montreal. 

(104) 

Semiconductors and components is a 
14-page catalogue of products from 
Fexas Instruments Inc., Semiconductor 
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Components Div., Rexdale, Ont (105) 


Magnetic shielding of transformers 
znd tubes; 16-page bulletin F-1 gives 
design and performance efficiency data 
of magnetic alloy shields for high gain 
input transformers and electron beam 
tubes. Magnetic Metals Co., Camden 

(196) 

Three short-form catalogues describe 
semiconductor products; waveguide com- 
ponents and test equipment; microwave 
tubes and devices from Microwave As- 
sociates. E. G. Lomas, Ottawa (107) 

Power supply handbook and catalog 
from Sorenson & Co., Inc. Bayly Engrg 
Ltd., Ajax, Ont. and ARVA, Van- 
couver. (108) 

Canadian General Electric Co. Lid., 
Electronic Equipment & Tube Dept. 
facilities are described in a new 24-page 
booklet. (109) 

Telephone set type 500 is described in 
bulletin SB6001 from Northern Electric 
Co. Ltd., Montreal. (110) 

Silicon semiconductor devices is sub- 
ject of 6-page builetin 1959. Ferranti- 


1960 


Toronto (111) 
seals catalogue 
Dage Electric 


Packard Electric Ltd., 
Precision hermetic 
1259 has been issued by 
Co., Inc. Simmonds Aerocessories of 
Canada Ltd., Hamilton (112) 
Voltage regulated power supplies from 
Kepco Inc. are described in 24-page 
catalogue B-601. Ward Leonard of Can- 
ada Ltd., Toronto (113) 
Laminated plastics selection guide and 
wall chart provides information on 
choosing laminated plastics. Taylor Fibre 
Co., Toronto (114) 
Signet sound by Stromberg-Carlson 
describes sound systems and 
available. Hackbusch Electronics 
roronto 


accessories 
Ltd., 
(115) 


Transformers for transistor power 
supplies are described in Triad brochure 
rY-61. R. C. Kahnert Sales Ltd., Scar- 
borough, Ont (116) 

Ceramic permanent magnets are de- 
scribed in catalogue I8A (Indox I and 
V) and engineering bulletin 353 (Indox 
VI). The Indiana Steel Products Co. of 
Canada Ltd., Kitchener, Ont (117) 
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AMPEX Instrumentation Tapes 
are premium quality magnetic tapes 
designed for analog recording 
by any of the basic techniques. 
Magnetic properties include high 
sensitivity, and a wide dynamic range 
with a stable output throughout 
the life of the tapes. Exceptionally 
smooth, hard surfaces provide 
cleaner operation with less oxide 
shed, offering greater reliability 
and reduced maintenance. These 
tapes are available in configurations 
for a wide variety of applications. 
They are offered on acetate or Mylar* 
backing films, in thicknesses of 0.6, 
1.0 and 1.5 mils, and in various 
widths and lengths. All are supplied 
on high-performance Ampex 
Precision Reels or on NAB-type 
reels. For application information 
write to Ampex of Canada Ltd., 
607 Commonwealth Bidg., 
Ottawa, Ontario |AMPEX| 


For further information mark No. 11 on Readers’ Service Card 


* DUPONT TH 
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Epoxy resins — continued 


cannot be read with the precision required for consistent 
vacuum impregnation. 


Cleaning and preheating of components 


Before placing the coil or component in the mold, 
grease, silicone and dirt should be removed from the unit 
by a commercial degreaser, such as trichlorethylene, espe- 
cially from the areas to which bonding of the resin is 
important. 

On production lines, the component cleaning operation 
should precede the resin operation as closely as possible 
to avoid further contamination. 

Preheating the component in the mold drives off water, 
solvents and other undesirable volatile contaminants which 
may be harmful to some resins. At the same time, the mold 
is brought to the same temperature as the unit... a de- 
sirable situation for good molding. Preheating is vitally 
important for high voltage or precision units which rely 
on void-free impregnation. 

Preparation of resin mixture 

Thorough mixing of resin parts before blending cannot 
be over emphasized. The catalyst and fillers must be uni- 
formly dispersed throughout the resin to assure uniform 
properties. Heating of filled resins to 60 C will aid mixing. 
After the individual parts are mixed, they must be blended 
within two percent of the suggested mixing proportions. 

Allen-Bradley have found that after mixing and blend- 
ing for use it is advisable to evacuate the resin for 15-20 
minutes under an absolute vacuum of approximately 5 
mm of mercury. During this operation, the resin is allowed 
to foam up, break, then settle down, after which the 
vacuum is continued for an additional 5-10 minutes. 

The most ideal impregnating technique is to keep the 
resin at the lowest possible viscosity within the limits of 
its gel time. One such method is to pour warm resin (60 C) 
into the preheated component. This practice causes a local- 
ized viscosity drop as the resin flows into the unit and 
results in better impregnation of the interstices. 


Curing after impregnation 

After complete impregnation has been achieved, the 
unit must be cured. To obtain the desired properties of the 
completed unit emphasis must be placed on the importance 
of the cure cycle. 

Improved low temperature properties, that is, thermal 
shock resistance, is obtained by curing at the lowest oven 
temperature possible. For the particular resin chosen a 
recommended cycle is 12 to 16 hours at 105 C. Good high 
temperature qualities are achieved by gelling the resin at 
the lower temperature, 105 C, and then post-curing at a 
higher temperature. 

This approach provides an additional benefit by keep- 
ing exothermic heat rise to a minimum. 


How epoxy resins are supplied 


There are two types of source for epoxy resins. The 
prime producers such as Shell, Union Carbide, Reichold, 
Ciba and a few others, supply the basic, unmodified resin 
to the large users who have their own chemists to do the 
required formulation. Small and moderate users go to 
resin formulators. Such include many of the prime pro- 
ducers, Allen-Bradley’s supplier Minnesota Mining and 
Mfg. of Canada Ltd., Epoxylite Corp., Borthig Co., Dolph 
Co., Hysol (Canada) Ltd., and other resin and varnish 
manufacturers. 

An epoxy resin formulator provides the user with a 
complete resin system. The addition of various hardeners, 

(Continued on page 59) 
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The AMPEX CP-100 is a compact, extended-frequency 
instrumentation tape recorder/reproducer. Tape transport, motor drive 
amplifier, heads, power converter, controls and all-transistorized plug-in 
record/reproduce electronics are contained in a single 13%” x 19” x 33%” 
mobile case. The CP-100 operates on 28-volt DC, with 48 to 400 
cycle converters available for other power sources. Data is recorded by 
direct or FM carrier techniques on up to 14 analog tracks. The 
CP-100 offers frequency response to 200 Kc at 60 ips or expanded 
recording time of 24 minutes for 100 Ke data at 30 ips on a 
standard 10%” reel. Transport tape speeds — 1%, 3%4, 7¥2, 15, 30 and 
60 ips — and plug in frequency determining units and equalizers associated 
with tape speeds, may be quickly changed. The versatile and mobile 
CP-100 performs reliably over a temperature range of from —50°F to 
+160°F, up to an altitude of 10,000 feet, in relative humidities to 95%. 
and is designed to withstand shocks and vibrations encountered in rugged 
mobile testing applications. This recorder may also be rack mounted 
if desired. For complete details write Ampex of Canada Ltd., 


607 Commonwealth Bidg., Ottawa, Ontario. | AMPEX 


For further information mark No. 11 on Readers’ Service Card 
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New 
components 


Precision film 
resistors 

Staboloy precision film 
available in %, 4% & % watt sizes and 
standard military resistance values from 
30 ohms to 1.5 megohms. Temperature 
coefficient does not exceed +150 ppm; 
standard tolerance is 1%, with 2% 
available on request. 

IRC Resistors, Toronto. 
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resistors are 


High power switching 
devices 

The Trinistor control rectifier is a 
three-terminal silicon device which can 
be used to control large blocks of power. 
Its characteristics are similar to those 
of a thyratron. They are best suited for 
high power applications at up to 300 


122 


Product has been divided into three categories for the 
convenience of our readers. See page 48 for equipment 
news, and also note the “continued” pages as listed. 
For further information about new product items, use 
the Reader Service cards on pages 61 and 62. 


. 
. 


Silicon diode 120 


Sildisc diodes feature a double-cup 
design with maximum heat dissipation, 
and can be mounted in a variety of 
printed circuit applications as shown 
below. No separate heat sink between 
diode and terminal connection is need- 
ed since the cupped silver discs on 
either side of the diode serve as both 
a contact point and heat sink. 

Controls Company of America, 
Tempe Arizona 


volts and currents up to 50 amperes. 
They have a switching time of. 600 Nano- 
seconds with peak reverse voltages of 60 
to 360 volts. 

Canadian Westinghouse Co 
milton. 


Ltd., Ha- 


Potentiometers 123 


Clarostat series 45 and 45 M potentio- 
meters are rated at 4 watts, at 40 C 
rise, derated to zero at 135 C. They are 
wire-wound with one tap at 50% rota- 
tion and any position electrically. Re- 
sistance range is from | ohm to 10,000 
ohms linear, with standard tolerance of 

10%, or closer on special order. Type 
45M meets specification MIL-R-19. 

Canadian Marconi Co., Toronto. 


Medium current silicon 
rectifiers 124 

These sixteen new medium current sili- 
con rectifiers are designed for application 
in the 2 to 8 ampere range. Continuous 
peak inverse voltage ratings of the mo- 
dels range from 50 to 600 volts. Both 
positive and negative polarity units are 
available and they are stud mounted. 
Hard-solder design reduces thermal fa- 
tigue. JEDEC numbers are INI341A 
through 1N1348A. The negative polarity 
units, with the stud serving as the anode, 
are designated IN134IRA through 1N- 
1348RA. Package outline is DO-4. 

Canadian General Electric Co. 
Toronto. 


Ltd., 
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Directional dynamic 
microphone 125 

The Cardiline model 642 is a highly 
directional dynamic microphone utiliz- 
ing a combination of the characteristics 
of cardioid and distributed front opening 
designs. The cardioid action gives essen- 
tially unidirectional characteristics at fre- 
quencies up to 500 cps. At this point the 
distributed front opening takes over for 
the balance of the range to which it re- 
sponds, providing directional character- 
istics. Frequency response is flat from 
30 to 10,000 cps, or choice of 5 or 10 db 
low frequency reduction steps with ex- 
ternal screwdriver slot adjustment. Out- 
put level is — 48 db relative to | mw/10 
dynes/cm/cm. 

EV of Canada Ltd., Scarborough, Ont. 


Wire and cable 
strapping 126 
Insuloid strapping consists of two com- 
ponents, a PVC plastic belt (available 
in 75 ft. coils and two widths with evenly 
spaced mounting holes) and a stud-like 
insert that resembles a shirt collar button. 
Installers cut off the desired length of 
strap, wrap it around the wire or cable 
run to be held and snap-in a stud. 
Electrovert Ltd., Montreal. 


Dual polarized 

antennas 127 
This series of dual polarized 6 Ne 

antennas combines two microwave sig- 

nals in a single antenna. The design 


eliminates the need for circulators, re- 
duces tower windloading, installation and 
maintenance costs. The two signals are 
fed to the antenna by independent wave- 
guides. Antennas are offered in 4, 6, 8 
and 10 foot sizes. 

Andrew Antenna Corp. Ltd., Whitby, 
Ont. 

(Continued on page 50) 
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Stroboscopic 
tachometer 128 

Type 1531-A Strobotac features a 
fundamental speed range of 110 to 25,000 
rpm, and white-light flashes with duration 
of | to 6 usec. The Strobotron lamp pro- 
duces flashes with peaks of 0.21, 1.2 and 
4.2 million candle power on three speed 
ranges: high (4,000-25,000), medium (670- 
4,170) and low (110-690). The single flash- 
rate peak is 7 million candle power. 
Speeds up to 250,000 per minute also 
can be measured by using flashing rates 
that are multiples of the speed to be 
measured. 

General Radio Company, Toronto. 


Micrometer 129 

Automatic micrometer measurements 
to 10 millionths of an inch can be taken 
remotely with the new Carson-Dice Re- 
mote-Mike. It consists of a micrometer 
head operating on the screw thread prin- 
ciple, operator's electronic control con- 
sole, and connecting cable of any re- 
quired length. Measuring range is | inch 
and the digital readout is displayed on a 
counter on the operator’s console. Heads 
can be remotely zeroed in at any point 
within their measuring ranges, and may 
be used singly or in multiple. 

J. W. Dice Co., Englewood, N.J 


Contaminant analysis 
balance 130 

MF Electrobalance is and 
equipped to weigh all sizes of millipore 
filters for gravimetric determination of 
particulate contamination in air, rocket 
fuel, hydraulic fluid, and other gases and 
liquids. It will detect weight differences of 
one microgram. It features special stir- 
rups and tares for each size of filer, 
built-in radioactive ionizing units, and 
clearance to accommodate the popular 37 
and 47 mm diameter filters. 

Cahn Instrument Co., 
Calif. 


designed 


Paramount, 
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Microwave Corp. frequency 
meters, models 838 (X-band), 839 (Ku 
band) and 840 (K-band) indicate fre- 
quency directly on a digital counter. The 
high-Q cavities are coupled to the narrow 
wall of a section of waveguide. Design 
is such that the unit is electrically equiva- 
lent to a straight section of waveguide 
when detuned (vswr is 1.05 except at 
resonance). At resonance a small amount 
of power is reflected and there is a dip 
in the transmitted power. This dip is at 
least 10% over the frequency range, and 
there are no unwan‘ed resonances. 

Measurement Engineering Ltd., 
prior, Ont. 


RMS decade 
voltmeter 132 


Model D-930-A ac voltmeter has a 
voltage range of | mv to 300 volts, and 
a frequency range of 5 cps to 100 Ke. 
Accuracy of voltage measurement be- 
tween 30 cps and 5 Ke is +0.05% or 
30 microvolts whichever is greater. Ac- 
curacy drops slightly at extreme frequen- 
cies. A reference voltage and standardiz- 


Frequency meter 
Narda 


Arn- 


AUGUST 1960 


ing circuits are built into the instrument 
Muirhead Instruments Ltd., Stratford, 
Ont. 


Oscilloscope with 
plug-ins 133 

Analab type 1100/700 oscilloscope is a 
combination of the type 1100 cathode 
ray tube indicator unit and the type 700 
dual-channel plug-in. The type 1100 has 
identical X and Y amplifiers and fre- 
quency response in dc to 500 Kc, +3 db 
Sensitivity is 40 mv/cm; 400 full 
scale. 

The type 700 dual-channel plug-in with 
null readout of amplitude and time has 
a sensitivity of 100 uv/cm; 1 mv full 
scale (10 cm) with full bandwidth. Am- 
plifiers are calibrated from 1 mv full 
scale to 200 v full scale with 17 steps 
Sweep speeds are calibrated from | usec 
cm to 50 sec full scale with 5 to 1 cali- 
brated expansion. 

Radionics Ltd., Montreal. 


mv 
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determines 


Dewpoint recorder 

W-C dewpoint recorder 
moisture content of gas by measuring its 
dewpoint. A photoelectric null system is 
used to measure the size of the dew spot 
formed on a metallic mirror by the gas 
condensate. The size of the dew spot is 
held in equilibrium by heat automatically 
applied as needed to the mirror. The tem- 
perature of the mirror reads out to the 
dewpoint of the gas. The recorder can be 
used for proportioning, on-off switching, 
alarm signalling or high or low dewpoint 
It is available with a choice of standard 
electric or pneumatic control instruments 
and with either round or strip chart re- 
cording 

Weighing & Controls, Inc., 
Pa. 


High voltage 
test set 135 
Model E-9529 dielectric strength test 
set which, in addition to checking the 
failure of a specimen, makes pre-break- 
down leakage tests on a microammetet 
incorporated in the instrument. A separ- 
ate meter indicates the output voltage at 
all times. This permits non-destructive 
tests as well as the destructive tests re- 
quired by CSA. In addition it measures 
leakage quantitatively may be 
brated in megohms insulation resistance 


Hatboro 


and cali- 
if desired 


Canadian Research Institute, Toronto 


Resistance measuring 
system 136 

Electro-Scientific Industries model 242 
resistance measuring system consists of 
the following components in a metal 
cabinet: model 240-R Kelvin ratio bridge: 
RS-925 decade resistance standard and 
model 800-R generator-detector. The sys- 
tem measures both direct and relative 
resistance. Direct resistance can be meas- 
ured to an accuracy of 0.01%. Like resist 
ors can be compared to each other with 
an accuracy of one part per million 
the RS-925 decade resistance 
standard, the same units are available 
as the model 241 resistance comparison 
system. 

Instronics Ltd., Stittsville, Ont 


Less 





New 
equipment 


Modular tv 


transmitter 137 


Modular television transmitters in the 
TTC-100 series have 10 Kw syne peak 
visual and 5 Kw aural output. The basic 
transmitter has three chains of ampli- 
fiers, two visual and one aural; a standby 
first amplifier, and a driver unit; separ- 
ate power supplies for each chain; and 


two blowers, either of which will cool 
the transmitter 

There are three models available in the 
series: the TTC-100-A with manual low- 
level patching; the TTC-100-B with both 
low and high level manual patching; and 
the TTC-100-C which has completely 
automated switching facilities. 

Canadian General Electric 
Toronto. 


Co. Ltd., 





Shock test 


machine 138 


This shock machine has been develop- 
meet the specifications of WS- 
Environmental Test Require- 
Airborne Electronic Equip- 


ed to 
107A-2 
ments 
ment. 
It can produce and accurately re- 
produce a saw-tooth wave shock pattern 
of more than 100 g’s over a shock re- 
sponse spectrum of 80 to 1000 cps. It 
provides a specified terminal-peak saw- 
tooth pulse shape rising to 100 g’s in 6 











milliseconds and then dropping abruptly 
to zero. It can also provide a variety of 
wave patterns including quarter and half 
sine wave shocks. 

From a pre-determined drop height, 
the carriage impacts against a molded 
lead pellet. By controlling the size and 
shape of these pellets, a wide variety of 
pulse forms can be obtained. 

Avco Research & Advanced Develop- 
ment, Wilmington, Mass. 


Studio-transmitter 


link 139 


Budelman Electronics Corp. model 
14A-STL studio-transmitter link is de- 
signed for the transmission of aural pro- 
gram material for am, fm or tv broad- 
cast service. Operation is in the 450-470 
Mc band, or the 890-960 Mc band, 
whichever is required by DOT licensing 
policy. 

Fele-Radio Systems Ltd., Toronto. 


Digital 
computer 140 
Packard Bell Computer Corp. general 
purpose digital computer PB250 com- 
bines large, expandable memory and a 
versatile command structure with com- 
puting speed in the microsecond range. 
Specifications of the PB250 qualify the 
computer for either on-line or off-line 
applications. It is a serial, binary, single- 
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address computer with an_ internally 
stored program. Features include: micro- 
second speed, expandable memory from 
1,808 words to 15,888 words, simple 
programming, extensive input-output 
equipment. Standard equipment includes 
automatic typewriter with paper tape 
reader and punch. 
Instronics Ltd., Stittsville, Ont. 


Quadrature 
suppressor 141 

Type 1 quadrature suppressor has been 
designed for use with electronic instru- 
ments when applied to the measurement 
of ac signals. It eliminates the possibility 
of amplifier saturation and errors in 
measurement arising as a result of the 
presence of a quadrature component in 
the input signal. The principal part of 
the suppressor is the thermistor poten- 
tiometer, which comprises a_ plug-in 
printed circuit carrying the main com- 
ponents. These are collectively compar- 
able to the amplifier, balancing motor 
and slidewire of a conventional servo 
system. 

George Kent 
shire, England. 


Ltd., Luton, Bedford- 


Line voltage 
regulators 142 

T-series Stedivolt regulators provide 
industry with regulator features originally 
developed to meet military specifications 
for unattended operation under extreme 
conditions. They use transistors, printed 
circuits and sealed components to en- 
sure reliability. Models are available for 
115-230 vac, 10% or +20% input, 
providing output regulation of 0.5%. 
Speed of response varies between 1.5 and 
3 volts per second, with faster units now 
being designed. Power ratings extend 
from 2 to 100 kva. 

George Kelk Ltd., Willowdale, Ont. 


Miniature soldering 
irons 143 


Additions to the Oryx line of miniature 
soldering irons are model 115-10 watt 
which heats to 672 F in 70 seconds with 
a 3/32” tip, and model 115-15 watt 
which heats to 717 F in 50 seconds with 
a 7/32” tip. They operate on 115 volts 
and do not require transformers. The 
heavy-duty chrome alloy, nickel-plated 
tips are replaceable. 

Len Finkler Ltd., Toronto. 

(Continued on pages 50 and 56) 
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. to your needs and prompt delivery of lt 


ae 7 < 
ondt ee RECTIFIER GSRNPMSaTaee r< TR 
Offices: Ei Segund 8-61 


DOUGLAS RANDALL, CAMO UD 126 Manville Road - Scarborough, (Toronto), Ontario « Phone: Oxtord 8-3081 


ders' Service Card 





TEXAS INSTRUMENTS 
SEMICONDUCTORS 


Off-the-shelf delivery in quantities 
of 1 to 999 at factory prices. 

TI Semiconductors arrive faster 
from: 

Milgray/New York 

136 Liberty St., New York 6, N. Y. 
REctor 2-4400—TWX NY1—4013— 
FAX-FQF Zenith numbers in leading 
industrial areas. 


For further information mark No. 28 
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| specification of 


| features of their series 
Centralab’s new series 20 printed circuit | 
include printed | 
| circuit plug-in construction. The printed | 
| pattern is screened on high quality lam- 
; inated phenolic, 


| Furnished with 
| 0.003” 


| New components—cont. 





DC driven 
choppers 144 
These spdt and dpdt choppers are 
operated by a dc drive unit to produce a 
94 cps chopping rate. They are modified 
versions of the company’s 94 cps ac 
driven type; 
a centre-tapped coil to accept a 94 cycle 
square wave input. Square wave, 94 


| cycles, is provided by a removable tran- 


sistorized drive unit designed to operate 
from a 12 volt dc supply. The drive unit 


DC-AC CHOPPER 
PDT 


is a bi-stable multivibrator. 
equipment, these choppers make it pos- 
sible to build circuits around a battery- 
operated chopper with a noise level 
less than one microvolt 
across 100,000 ohms. 

John Horring & Co. Ltd., Toronto. 


| Printed circuit 
| switch 


Providing multiplicity of switching 
arrangements and retaining all the proven 
20 specification, 
now 


phenolic switches, 


and is available in bolt- 


ed construction in single or multiple 


j ° 
} sections. 


Centralab Canada Ltd., Ajax, Ont. 


Miniature 


Kay Electric Co. microminiature Pin- 


| lite is an incandescent lamp that measures 


Se 


0.015” diameter 
axial platinum 
in diameter, it produces a bright 
pinpoint of light. Typical applications 
include computer read-out, meter pointer 
visual aid, frequency indicator to 3000 
Mc, and indicators for transistorized cir- 


| cuits. The lamp operates on 1.5 vde and | 


15 ma. 
MEL Sales Ltd., Toronto. 
(Continued on page 55) 
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the modification consists of | 


146 


Completely 
CANADIAN MADE 








In portable 


GY ELECTRONIC 
_ INSTRUMENTATION 


145 | 


o complete Cancdian 
str umentation facility 
can ‘offer the kind of 
service Canadians need. 
Bach- Simpson Ltd. i 


- complete - in seaerh, 
- design, tooling and 
manufacture, 


o 


Tie perce line of 


nis; complete 


pros t 


By k 


requirements, ask us to 
demonstrate the unique 
“combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 


and 0.062” in length. | 
leads 


Bach-Simpson- 


LIMITED 


} For further information mark No. 15 
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Series II! 


— with improved sensitivity and 
added convenience, at a 
new low price. 


For 20 years the famous Simpson 260 has 
become a by-word in circuit analysis and 
measurement. Still maintaining its fine reputation 
for quality and the traditional Simpson care 
and attention in every detail of design and manu- 
facture — the 260 is now available in a new 
series to keep up with our changing times. 

The Series lil 260 uses printed circuits for added 
reliability and ease of service. Increased sensi- 
tivities are provided at no sacrifice in reliability; 
added ranges, and a unique scale layout to 
improve readability. 


Best of all —a new low price making the finest 
in measurement available to all sizes of pocket 
books — all made possible only by complete 
Canadian manufacture. 


RANGES: 

D.C. Current. From 50 Microamps to 10 Amps in 
6 ranges. 

D.C. Volts (20000 ohms/volt). From \% volt te 
5000 volts in 7 ranges. 


A.C. Volts (5000 ohms/volt). From 2.5 volts to 
5000 volts in 6 ranges. 


D.C. Resistance 0-2000 ohms to 0-20 megohms 
in 3 ranges. 
Polarity reversing switch, volume level (decibel) 
and DBM ranges. 
The long tradition of fine 
instrumentation of the Model 260 
is now extended to the custom-engineered 
Model 270, providing increased accuracy, a 
mirror scale and movement overload pro- 
tective service, along with full per- 
formance data. Write fo: further 
details. 


LIMITED 


4-83535 > 1255 BRYDGES srT. LONDON, ONT. 
IN U.S.A.: SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE STREET, CHICAGO 44, ILLINOIS 


e 
For further information mark No. 15 on Readers’ Service Card 
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People—continued 





Sales 
engineer 

Allan Crawford Associates Ltd. 
have appointed E. G. Micklewright as 
sales engineer. Mr. Micklewright was 
born in Regina and graduated from 
the University of Saskatchewan with 
a degree in physics. Prior to assum- 
ing his present position he served with 
Stark Electronic Instruments Ltd. as 
service manager, and with W. Harris 
& Co. as plant superintendent. 


Micklewright Koller 
New manager for Ampex 
office in Ottawa 

New manager of data products sales 
for Ampex of Canada Ltd. is Edward 
L. Koller, He succeeds T. Dalzell 
who has been transferred to Reading, 
Berkshire, England as marketing man- 
ager for Ampex International. 

Mr. Koller joined Ampex in 1952 
as manager of the field service dept. 
for the U.S. His most recent posi- 
tion was that of manager of the mark- 
eting development unit of the U.S. 
Data Products Instrumentation Div. 
Prior to joining Ampex, he worked as 
studio engineer for the National 
Broadcasting Co., and the Columbia 
Broadcasting System. Mr. Koller’s 
office will be in Ottawa. 


Name and staff changes 
made at CN Telegraphs 

There’s been a number of changes 
in Canadian National Telegraphs’ 
commercial operations department re- 
cently. The name has been changed 
to the department of sales and traffic 
services. 

D. H. Hawley will remain as head 
of the department, with the title of 
chief of sales and traffic services. 

The private wire and general traffic 
planning, and agreements services 
groups, formerly attached to the gen- 
eral manager’s office, will be moved to 
the new sales and traffic department. 

A number of major staff changes 
have been made as a result of the op- 
erational changes. 

T. D. Merrigan, formerly general 
commercial supervisor, Toronto, is 
appointed administrative assistant to 
the general manager, succeeding A. E. 
Allen. 
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Mr. Allen will take oyer sales pro- 
motion services, and G. F. Barlow will 
manage the traffic side of the new 
department. 

Other changes include the appoint- 
ments of J. C. McDaniel as supervisor 
of sales and advertising; L. J. Skinner 
as supervisor of telegraph and private 
wire services; G. Maxfield as super- 
visor of telephone services; W. J. Gil- 
lis as technical liaison representative 
and E. A. Morin as agreements super- 
visor. L. Goldberg is appointed super- 
visor of. tariffs. 


DRB appoints new head 
at Churchill laboratory 

Defence Research Board has ap- 
pointed Dr. J. H. Brandy officer in 
charge of its laboratory: at Churchill, 
Manitoba. He succeeds Dr. R. Mon- 
talbetti who is returning to Ottawa in 
charge of DRTE Applied Propagation 
Section. 

Dr. Brandy graduated from the 
University of Toronto in physical 
chemistry and has been with DRB 
since 1952. He has been stationed at 
Suffield experimental station and at 
Churchill. For the past four years he 
has been with the scientific intelligence 
branch of DRB. Dr. Brandy was an 
officer with the Royal Canadian Navy 
during World War II. 

Dr. Montalbetti is a nuclear physi- 
cist who has specialized in aurora 
borealis studies for the past eight 
years. He will continue this work 
through a close association with 
DRB’s Prince Albert Radar Labora- 
tory. 


Ontario Hydro’s chief 
engineer retires 

Dr. Otto Holden, Ontario Hydro’s 
chief engineer, has retired after a 47- 
year career that has earned him a 
world-wide reputation. He has been 
involved in almost every major hydro- 
electric development in Ontario in- 
cluding the St. Lawrence and Niagara 
power developments. 

Dr. Holden joined Ontario Hydro 
in 1913 as a draftsman after gradu- 
ating from University of Toronto with 
his BASc and graduate degree of civil 
engineering. In 1918 he was put in 
charge of designing hydraulic plants 
and was Hydro’s chief hydraulic engi- 
neer for 10 years until 1947. He 
was then appointed assistant general 
manager—engineering with responsi- 
bility for planning, engineering, con- 
struction, research and supply divis- 
ion. In 1955 he was promoted to 
chief engineer. 

In addition to his Hydro responsi- 
bilities, Dr. Holden has served on the 
International Committee charged with 
the design and construction of the 
Remedial Works in the Niagara river. 
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From our readers 





Drafting standards 


The Editor: 

Congratulations to Michael Barlow 
for his article “Are Your Schematics 
Doing Their Job?” (February, 1960). 
His arguments for circuit drawings 
which help to show how the circuits 
work are timely and well illustrated. 
However, I am quite sure that it is 
far too late to expect the U. S. to 
place the HT (B-++-) at the top, signal 
at the centre and ground with —ve 
bias at the bottom. After four years 
on this side of the Atlantic I still have 
to redraw some Canadian and U. S. 
circuits before attempting to see the 
designer’s theme. 

As I read the article I became 
aware of a British logic on the sub- 
ject; when I reached the arguments re 
pf for micro-micro I was convinced. 
The use of the expression “puffs” 
should have followed to floor the last 
wicket! Incidentally, you will prob- 
ably be aware (Electronics, March 4, 
1960, page 4) that the U. S. have fin- 
ally bowed to the supremacy of the 
European prefix system. Will this be 
the policy of Canadian Electronics 
also? (Yes. See below—Ed.) 

The statement that the use of mm 
or uu is unsatisfactory because an 
m or u may be dropped is, I think, a 


| little strong. In a previous sentence 


Mr. Barlow advocated that an un- 
marked capacitor would be read as 
microfarads, unless followed by a p— 
cannot this too be lost by the D.O., 
etc.? 

Returning to the excellent circuit 


| layouts suggested by Mr. Barlow; was 
it your own staff, still in the chilly 


stage, (author’s page) who omitted 
the heavy dots showing electrical con- 
nection rather that cross overs? Fig. 1 
uses them sometimes, the rest of the 
drawing not at all. As my old Lab 
Chief used to say, let’s be consistent, 


| Old Boy! (Quite! We became so en- 
| grossed in Mr. Barlow’s arguments we 
| forgot to check all the dots—Ed.) | 


go along with the potential divider 


| circuit suggestions but I hope differ- 


entiating and integrating circuits do 


| not receive the same treatment, even 
| though the stray puffs are being used. 


Thank you, Mr. Barlow, and my 


| sympathy for anyone handling Gov- 
ernment D.O. regulations on electronic 
| circuits. 


G. Bamber, 
Phillips Electrical Co. Ltd. 

Canadian Electronics Engineering 
uses the numerical prefix standards 
recommended by the International 
Union of Pure and Applied Physics. 
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Number Name 
1012 tera 
109 j giga 
106 I mega 
108 kilo 
107} deci 
10-2 centi 
10-3 milli 
10-6 micro 
10-9 nano 
10-12 pico 


Note that all units greater than one 
use capital letter prefixes with the 
exception of kilo. All units less than 
one use lower case letter prefixes. 


CAMESA News 


This bulletin has been prepared for 
CEE by the Approvals and Specifi- 
cations Divisions, Canadian Military 
Electronics Standards Agency. 





p Several items of test equipment that 
can be used in the automatic measure- 
ment of electrical parameters such as 
voltage, current, resistance, capaci- 
tance, etc., have been in use in CAM- 
ESA laboratories for many months. 
Preliminary evaluations of their per- 
formance and scope have been made 
and details can be provided upon re- 
quest. 


> Military Standard MIL-STD-210 
has recently been issued. This standard 
indicates the probable extreme climatic 
conditions of the natural environment 
to which military equipment may be 
exposed, including short term storage 
and transportation. It is intended as 
a design guide. 


>» Military Standard MIL-STD-446, 
covering environmental requirements 
for electronic component parts has 
been issued recently. It provides uni- 
form environmental design require- 
ments for use in the preparation of 
specifications and standards and in 
current and future planning of re- 
search and development programs in- 
volving electronic component parts. 


> Specification MIL-C-13777B(Ord), 
covering special purpose flexible 
cables, has been approved by the 
Canadian Armed Forces. CAMESA 
does not intend to perform Qualifica- 
tion Approval tests to this specifica- 
tion. Approvals will only be granted 
on the basis of in-plant testing. 


> Specification MIL-R-12934B, super- 
seding MIL-R-12934A(Sig C) is now 
in the final draft stage. This specifica- 
tion covers five single-turn and four 
ten-turn variable precision wirewound 
resistors having both linear and non- 





linear outputs. 
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Synchros 
In Sizes 





























Whatever your 

synchro requirements 
MUIRHEAD can meet 
them promptly—usually 
from stock. 
MUIRHEAD synchros 
and servomotors are 
precision built to meet 
the requirements of 
Bu. Ord., N.A.T.O. and 
British Military 
specifications in sizes 
from 08 to 23. 
Ask for the latest 
synchro broadsheet. 
Data sheets and prices 
on application. 


MUIRHEAD 


PRECISION 
ELECTRICAL 
INSTRUMENTS 


Full Canadian manufacturing, sales, 
ports and service facilities 
MUIRHEAD INSTRUMENTS 
LIMITED, Stratford, Ontario 

Tel: 3717 & 3718 


For further information mark No. 29 on Readers’ Service Card 
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Heinemann can give you any set delay from a 
quarter-second wink to a two-minute yawn, all 
wrapped up in a relay no bigger than a healthy ice 
cube. Called the Type A Silic-O-Netic Relay, this 
three-ounce time-delay unit offers S.P.D.T. or 
D.P.D.T. switching, with up to three amps’ con- 
tact capacity. All of which is pretty good, but the 
real clincher is the continuous-duty coil. It permits 
the relay to be energized continuously, to serve as 
a load relay, too. This eliminates the need for 
auxiliary lock-in circuits. Result: substantial 
savings in space, wire, solder—and dollars. Bulle- 
tin 5003 gives detailed specifications; a copy is 


yours, of course, for the asking. 


HEINEMANN ELECTRIC COMPANY 


166 PLUM STREET SG TRENTON 2, NEW JERSEY 


For further information mark No. 25 on Readers’ Service Card 





Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the De- 
partment of Defence Production. A figure 
in parentheses indicates the number of 
contracts, the amount being the total 
value. 


June 1-15, 1960 


>» Beaconing Optical and Precision Ma- 
terials Co. Ltd., Montreal, equipment, 
$52,240. 

> Burgess Battery Co., Niagara Falls, 
Ont., batteries, $46,200. 

> Canada Wire and Cable Co. Ltd., Ot- 
tawa, cable, $200,856. 

> Canadian Aviation Electronics Ltd., 
Montreal, rental of mobile calibration 
laboratories, $719,060; technical repre- 
sentatives, $60,790. 

> Canadian General Electric Co. Ltd., 
Toronto, installation and check out of 
training equipment, $12,233. 

> Canadian Marconi Co., Montreal, tech- 
nical representatives, $23,485. 

» Canadian National Telegraphs, Winni- 
peg, provision and installation of video 
control cable, $24,000. 

>» Canadian Pacific Railway Co., Ottawa, 
maintenance of teletype equipment, $32,- 
000 (2). 

> Computing Devices of Canada Ltd., 
Ottawa, installation, repair and check out 
of airborne instrumentation in aircraft, 
balloons and rockets, $45,000; technical 
representative, $10,000. 

>» E.M.I.—Cossor Electronics Ltd., Hali- 
fax, technical representative, $13,604. 

> Federal Wire & Cable Co. Ltd., 
Guelph, Ont., cable, $21,868. 

> Hunting Survey Corp. Ltd., Toronto, 
radar altimetry, $39,125. 

> Northern Electric Co. Ltd., Ottawa 
maintenance of radar and communica- 
tions equipment, $536,000 (2). 

>» Pioneer Electric Eastern Ltd., Toronto, 
transformers, $11,370. 

> Pirelli Cables, Conduits Ltd., Montreal, 
cable, $42,433. 

> Presentey Engineering Products Ltd., 
Ottawa, components, $14,412. 


June 16-30, 1960 


> Ampex of Canada Ltd., Ottawa, re- 
corder/reproducer, $16,150. 

> Canada Wire & Cable Co. Ltd., Otta- 
wa, development of minesweeping lead 
cable, $20,000. 

> Canadian General Electric Co. Ltd., 
Toronto, maintenance of _ electronic 
equipment, $192,000. 

> Cannon Electric Canada Ltd., Toronto, 
connectors, $15,492. 

> Carriere & MacFeeters Ltd., Toronto, 
modification kits for electronic tacho- 
meter and hourmeter installation, $14,- 
676. 

> Collins Radio Co. of Canada Ltd., To- 
ronto, refurbishing of electronic equip- 
ment, $10,000. 

>» Computing Devices of Canada Ltd., 
Ottawa, visual omni-range instrument 
system equipment, $52,511. 

» Edo (Canada) Ltd., Cornwall, Ont., 
electronic equipm nt, $12,714. 
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> Ins.ronics Ltd., Stittsville, Ont., com- 
ponents, $775,327. 

> Johnson Matthey & Mallory Ltd., To- 
ronto, research contract, $66,636. 

>» Perkin-Elmer (Canada) Ltd., Montreal, 
spectrophotometer and accessories, $15,- 
747. 

» Philco Corp. of Canada Ltd., Don 
Mills, Ont., technical representative, $11,- 
783. 

> Philips Electronics Industries Ltd., 
Toronto, equipment, $474,467. 

>» Standard Telephones & Cables Mfg. 
Co. (Canada) Ltd., Montreal, equipment 
for fully automatic telegraph relay sys- 
tem, $840,880. 

> T.M.C. (Canada) Ltd., Ottawa, radio 
transmitters, $21,742. 

> F. V. Topping Electronics Ltd., To- 
ronto, radio test sets, $19,406. 

>» Valeriote Electronics (Guelph) Ltd., 
Guelph, Ont., antennae, $17,882. 


New components—cont. 





Dummy loads 147 
Three new high-power water loads of 
the 3% inch, 50-ohm coaxial type have 
been introduced by Eitel-McCullough, 
Inc. They include an rf sampling probe 
and have EIA standard rf connections 
and standard water-hose connections. The 
loads have been tested to over 50 Kw 
average power. Specifications below are 
for 60% ethylene glycol and 40% high 
purity water mixture. 
Type VSWR Frequency 
(less than) Mc 
WL-120 1.1 to 1.0 550-2400 
WL-130 1.1 to 1.0 400-2400 
1.15 to 1.0 300-2400 
WL-140 1.1 to 1.0 280-2400 
L.1 to 1.0 200-2400 
R. D. B. Sheppard, Ottawa. 


Tuneable matched 

load 148 
These new tuneable matched loads are 

capable of reducing their own reactive 

elements to a negligible value, where the 

vswr measured is the residual vswr of the 

line. Once calibrated, a mismatch of 


known phase and magnitude can be 
introduced without changing the refer- 
ence plane. There are two models avail- 
able: TL-2000 covers the 250 to 2000 
Mc range and the TL-4000 covers the 
2000 to 4000 Ne range. Both units can 
be tuned to a vswr of 1.02 max. within 
their respective frequency ranges. The 
variable mismatch that can be introduced 
is 1.5 from 1000 to 2000 Mc for the 
TL-2000 and the same for the TL-4000. 
Impedance is 50 ohms; power handling is 





1 watt cw, and they can be supplied with 
either type N or C connectors. 
Maury & Associates, Montclair, Calif. 


Low current 
scr’s 149 

General applications of this line of 
low current silicon controlled rectifiers 
are expected in circuits for pulse and 
phase controlling dc output as well as 
power inversion. For switching applica- 
tions, they are priced competitively with 
power transistors of comparable voltage 
and current ratings. 

Eight models are available. They differ 
by repetitive peak inverse voltage ratings, 
which extend from 25 volts for the C10U 


re Ra SS 


Bruel & Kjaer R.M.S. Voltmeter 


SIX INSTRUMENTS IN ONE 


One compact instrument, the Bruel 
& Kjaer Type 2409 Voltmeter, pro- 
vides ALL the functions listed above. 
Weighing only 10 lbs. with 10” x 7” 
x 5” dimensions, model 2409 has re- 
sponse from 2 to 200,000 cps + 0.2 db. 
Full scale ranges from 10 mv to 
1000 v with 10 megohms input re- 
sistance. 

The instrument can be switched to 
read average, peak or true R.MS. 
values. Two damping characteristics 
are provided, one in accordance with 


to 400 volts for the C1OD. The devices 
are also characterized with transient peak 
inverse voltage ratings so that they may 


designed into circuits with non- 


recurrent voltages exceeding the maxi- 
mum repetitive piv 
than 5 
forward current ratings are 1.7 amps at 
a stud temperature of 
amps at 75 C. Maximum forward volt- 


ratings but of less 
millisecond durations. Average 
125 C, and 4.2 


+ 


age is 1.2 voits at 3 amps dc, or 2 volts 


20 amps. Maximum gating current 


required to fire the device is 16 ma at 
25 C. Maximum gating voltage to fire is 


5 


specified at 2 volts 


Canadian General Electric Co. Ltd., 


Toronto. 


(Continued on page 56) 


I. True R.M.S. meter 

2. Peak responding meter 
3. VU meter 

4. DBM meter 

5. O-60 DB amplifier 


6. Built-in A.C. reference 


standard VU meter requirements 
and the other highly damped for low 
frequency work. 

As an amplifier, model 2409 has 60 
db gain, 50 ohms output impedance, 
less than 0.2% distortion, and 20 
microvolts internal noise. 


The meter face is illuminated and in 
addition to voltage scales, has DBM 
scale (0 DB 1 mw in 600 ohms) 
and DB scale referenced to 0 DB at 
lv. Built-in Zener diode A.C. refer- 
ence. 


PRICE ONLY $220.00 F.O.B. TORONTO 


NOW IN STOCK AT 


R-O-R 


PHONE OR WRITE FOR DEMONSTRATION AND FULL CATALOG 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


For further information mark No. 35 on Readers’ Service Card 
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BROADBAND 


a ata 


4 DB GAIN 


ANTENNA 
160 MC 


The new ANDREW Type 
160 omni-directional 
antenna combines out- 
standing performance 
and economy. Broad- 
band, low VSWR design 
provides high efficiency. 
Low cost, light weight 
and 4 db gain assure 
savings. 


CHECK THESE 
ADVANTAGES 


on et. 





* Less than 1.5 VSWR 
across the band 


* Grounded radiating ele- 
ments minimize noise 


* Improved lightning 
protection 


* Weight, only 35 Ibs. 
* Length is just 13% feet 


*Withstands 30 psf 
windioad (100 mph ac- 
tual) with 2” radial ice 





* Suitable for multiplex- 
ing 


* 4 db gain 





1% 188 
FREQUENCY IN MC 











Contact your ANDREW 
sales engineer. He will 
tell you how the 
ANDREW Type 160 can 
benefit you. 

Or write to: 


Andrew 


CORPORATION LTD, 
606 Beech St. * Whitby, Ontario, Canada 
Telephone: MOhawk 8-3348 
For further information mark No. 12 
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Vacuum 
pencils i150 

Vacuum pencils enable assemblers of 
semiconductor and other devices to pick 
up and deposit wafers, pellets, etc., which 
were previously handled by tweezers. Not 
only does the pencil speed production 
and reduce tedium, it also reduces the 
possibility of more than one element be- 
ing picked up at one time. A choice of 
24 straight and curved needle models are 
available with inside diameters ranging 
from 0.012 in. to 0.033 in. 

Sandland Tool and Machine Co., 
Newark, N.J. 


Binary digital 
recorder 151 

Model 960 binary digital recorder 
features transfer of digital information 
to a permanent record at rates up to 150 
lines of 32 bits each, per second with 
compatability to digital data sources. A 
recorded bit is made for a —10 volt in- 
put defining a logic “1”. For logic “O”, 
zero volts at the input inhibits recording. 
The drive system moves electrically sen- 
sitive recording paper at speeds from 2.5 
to 25 inches per second for either con- 
tinuous or intermittent operation. Stand- 
ard designs include up to 32 recording 
channels and an ungated time mark chan- 
nel. Higher data capacity and paper 
speeds are available 

Electronic Counters, Inc., Syosset, L.I. 


~ SODAIT a. TIWwWo? , 7 + 
REPRESENTATIVES WANTED 
SALES ORGANIZATIONS to handle Cana- 
dian manufactured Stedivolt AC line voltage 
regulators in eastern and western provinces 
of Canada. Must be well established in elec- 
tronic, electrical and government circles 
Reply giving details of history, size, facilities, 
coverage, commission expected. George Kelk 
Limited, 5 Lesmill Rd., Don Mills, Ont 


POSITION AVAILABLE 


ABLE FIELD ENGINEERS or technical sales- 
men wanted for divers electronic, nucleonic 
and medical electronic equipment to be sold 
across Canada. Also wanted: Sub-agents and 
reliable distributors for our equipment in all 
provinces. Write Biotronics Laboratories, P.O 
Box 744, Station “PP,” Montreal 2. 


CANADIAN 


CEN TRALAB 


5 watt rating, 2 watt size 


Wirebound 
Variable Resistors 


ACTUAL SIZE 


WN SERIES 
SHORT SHAFT 


WW SERIES 
LONG SHAFT 


available from your 
industrial distributor 


IN QUANTITY 


at factory prices 


The name of your local 
CENTRALAB distributor 


Will be send 00 you 
OM Mg ittbe 3 


= et 


a a Ws ins ls es a i se 
In addition to these wirewounds, your 
CENTRALAB distributor stocks the full 
line of CENTRALAB composition vari- 
able resistors, including standard 
diameter plain, single and dual tapped, 
switch type and Snap-tite* plastic 
shaft units . . . miniature and sub- 
miniature units as well. 

Also stocked are full inventories of 
CENTRALAB switches and ceramic cap- 
. as listed in Catalog 31. Ask 
your distributor for a free copy or 


acitors 


write us directly. 


P.O. BOX 400, AJAX, ONTARIO 
For further information mark No. 20 


ELECTRONICS ENGINEERING AUGUST 





There’s an 
ARROW-HART SWITCH CONTROL 
for every electrical appliance! 


Arrow-Hart offers a com- 
plete range of quick make 
and break switches for 
vacuum sweepers, fans, 
power tools, radio and elec- 
tronic equipment. 

Send for your copy of the 
new illustrated Bulletin Z-12 
today . . . and ask-us for 
any additional advice or 
information you may need. 


ARROW-HART & HEGEMAN 
(CANADA) LIMITED 
INDUSTRY STREET, TORONTO 15, ONTARIO 


7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 
Quality MOTOR CONTROLS © WIRING DEVICES © APPLIANCE SWITCHES 


6005 -R 


For further information mark No. 13 on Readers’ Service Card 


You can READ and BELIEVE 


PANEL METERS 


No. 647 DC and No. 648 AC 


Matching Panel Meters in hand 
some black Bakelite cases a 
high visibility scale 2° 
accuracy, quick response and 
good damping under all cor 
ditions. Standard mounting di 
mensions 


In every application HOYT Precision Electrical 
Instruments give you extras in readability, accuracy, 
dependability and economy. You can READ your 
HOYT Meter and BELIEVE what you READ be- 
cause you know it is accurate. HOYT is the com- 
plete Line with matched AC and DC Meters in a 
broad selection of sizes, ranges, cases and colors 
many with parallax-free mirror scales. Moving coil, 
rectifier and repulsion types for original equipment 
and replacement — custom design instruments (in- 
cluding 50-2000+ cycle applications) to meet your 
most rigid specifications. 


Write Export Manager new Prompt Delivery M/A Forms 
illustrated literature contains =, mailed on day of shipment 
descriptions, engineering data Nhe Service Facilities strategi 
and prices 1 cod cally located in Canada 


Us 
ELECTRICAL INSTRUMENTS 
4) BURTON-ROGERS COMPANY 
Sales Division — Dept CE 


SINCE 1904 42 Carleton Street, Cambridge 42, Mass., U.S.A 


For further information mark No. 16 on Readers’ Service Card 








Reprints are available 


of the feature article 


DATA AND ITS TRANSMISSION 


which appeared in 
CEE July 1960 


Send your request to: 
The Editor, 


Canadian Electronics Engineering, 
481 University Avenue, 
Toronto 2, Canada 





HIGH RESOLUTION 


DC Power Supply 


JOHN FLUKE 
MODEL 407 


© PRICED AT ONLY— 


335%. factory, Seattle, Wn 


. Rock mounting available $355.00 
eeeeceeeeoeeeeeeeeeeeeeee 


The jf Model 407 Power Supply offers dual bias and 
filament outputs, wide range of voltage and current, plus ease 
of operation. These are but a few of the many features that 
make this instrument a versatile and reliable laboratory 
supply 
STABILITY: 0.01% or 50mv per day 

0.05% or 250 mv per day 
REGULATION: 0.01% line—0.01% lood 
ACCURACY: 0.5% for the 0 - 500 V dial 
RESOLUTION: 2mv over entire range using O to 
0.55 V control. 
OUTPUT IMPEDANCE: Less than 0.5 ohm DC to 100 KC 
at maximum output 
RIPPLE: Less than Imv RMS 


FEATURES 





Prices and technical data subject to change without notice. 


Eastern Conada: British Columbia 
ALLAN CRAWFORD ASSOCIATES RUSH S. DRAKE ASSOCIATES 
P Box 214 1817 Normon Street 


Willowdale, Ont Seattle 44, Washington 


JOHN FLUKE MANUFACTURING CO.,_ INC. 


P.O. BOX 7161, SEATTLE 33, WASHINGTON 
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STEPPING | 
SWITCH .. 


COMAR 
TYPE ACS 


* Economical 
* Compact Size 
* Easily Mounted 


Designed for sequence controlling, counting, totalizing, 
scanning, information storage and various other switching 
operations. Available with 2, 3, 4, 8 or 12 single pole 
continuous operation; for shorting or non-shorting steps. 


¢ Operating voltage: To 230 V.A.C. 


\y’ RYLON 
TOWERS 


TRYLON towers are avail- 
able for all applications 
from the smallest to the 
largest. Designed and manu- 
factured in Canada in ac- 
cordance with C.S.A. speci- 
fications. 





TRYLON towers are 
available for AM, TV, 
Microwave and Com- 
munications Antennas. 


TRYLON service also 
includes design, devel- 
opment, supply, — in- 
stallation and main- 
tenance by expert 
craftsmen. 


¢ Operating speed: 300 P.P.M. 

e Volt. range: —15% to -++-10%, 
rated voltage gi 

¢ Rating: 1 ampere at 115 V.A.C. =f af 

¢ Insulation: Tested at 1000 V.R.M.S. 

¢ Impregnation: To specifications. 


¢ Nominal power: 20 V.A., A.C. min. omar 


Balt 


vceeeres: The WIND TURBINE Co. of Canada Ltd. 


Waterloo, Ontario 
For further information mark No. 42 on Readers’ Service Card 


Send for details 


CHICAGO 18, ILLINOIS 


RELAYS * SOLENOIDS © COILS * SWITCHES * HERMETIC SEALING 
In Canada: Desser E-E Ltd., 441 St. Francois Xavier St., Montreal 
For further information mark No. 21 on Readers’ Service Card 


DURABLE TWO-LAYER 


ANTI-REFLECTION COATINGS 


FOR LOW REFRACTIVE INDEX GLASS 





High and low index 
films deposited 

to controlled 
thickness producing 
efficient reduction 


SINGLE-LAYER COATING of the reflected 
oes light. 
> ) 
TWO-LAYER COATING a 


WAVELENGTH 


UNCOATED GLASS 


MAGNESIUM FLUORIDE 
“BISMUTH OXIDE 


[GLASS A 














REFLECTANCE % 











SIMPLE...ONE-CYCLE 
OPERATION 


Model VMK-2 VTVM Kit 

The Starkit Model VMK-2 vacuum tube voltmeter is an 
indispensable in TV, FM receiver servicing. It is particu 
larly a must when circuit loading cannot be tolerated, 
and can be used as DC, AC RMS, AC Peak to Peak Meter 
end as an electronic ohmmeter, the VMK-2 permits un 
usual accuracy Incorporates an attractive 6 inch clear 
view meter and proven printed circuit 


Kit $44.95 


Model 1001 Multi-Range VOM 
The Starkit Model 1001 is a combination Volt - Ohm 
milliammeter, capacity, reactance, inductance and decibel 
meter, it also tests selenium and silicon rectifiers, silicon 
and germanium diodes. Housed in an attractive case and 
has an extra large 6 inch clear view multi-color meter 


Kit $39.50 Wired $49.95 


Efficient deposition of anti- 
reflection,transmission, and multi 
layer coatings on to low refrac- 
tive index glass using a built in 
film thickness measuring device 


Wired $59.70 


are easily carried out in a simple, 

single deposition cycle on the 
Speedivac Model 19VE5 coating 

unit. By combining a unique 

type of A.C. sputtering, and 
evaporation techniques the problem 

of absorption free and durable films have 





been overcome 


“Multi layer coatings are carried out on a six position Model 
turret head evaporation source 19VES 


EDWARDS HIGH VACUUM (canava) LIMITED 


Box 515, Burlington, Ontario 
In U.S.A.: Edwards High Vacuum Inc., 1920 Buffalo Ave., Niagara Falls, N.Y AJAX 


STARK ELECTRONIC SALES CO 


ONTARIO 
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Epoxy resins—continued 


fillers and flexibilizers is done in his plant. He tests the 
product, establishes quality control measures, and gives 
technical assistance to the customer. 


Conclusion 


The ability to control the process accurately, and to 
adjust to widely varying production quantity requirements, 
make epoxy resins a valuable consideration for Canadian 
electronic coil and component manufacturers. It is ex- 
pected that increasing use will be made of epoxies as more 
companies take advantage of their properties and as new 
applications are developed. END 
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THE CASE 


OF THE 


FOURTH FOOT* 


EVIDENCE 


A. Drop sensitive multimeter four feet onto cement 
floor. Sweep up pieces before proceeding with next 
slep. 


B. Place identical meter in Pylon transit case. Type 


TC-4. 
Ee Drop case four feet onto cement floor 


D. Repeat step (C) until tired of sport, Tests will 
show meter unharmed. 


PRECEDENT 


The TC-4 has been upheld in trials by major ele 
tronic equipment users from coast to coast in Canada 


SUMMARY 


Pylon presents a very solid case one that continues 
to win support from many learned experts 


VERDICT 


The Pylon TC-4 offers unsurpassed protection for 
electronic equipment. 


* Four feet is the mean distance your favorite shipper likes to 
drop electronic equipment, according to a recent government 
survey. Airlines average slightly more 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., LASALLE, MONTREAL 32, QUE. 
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Round-up: news and future events 





Information processing societies 
to convene global conference 


The Council of the International 
Federation of Information Processing 
Societies concluded its first meeting 
last month at the International Com- 
putation Centre in Rome, Italy. The 
Federation was organized at the 
UNESCO-sponsored first International 
Conference on Information Process- 
ing, held in Paris in 1959. 

The Computing and Data Process- 
ing Society of Canada is a charter 
member of IFIPS. Fifteen nations are 
now represented in the society. 

The second International Confer- 
ence will be convened in September 
1962 in Germany. Professor A. Wal- 
ther of Germany has been appointed 
general chairman of the conference, 
and Niels Ivar Bech of Denmark will 
be chairman of the program commit- 
tee. Canadians may obtain informa- 
tion from Dr. C. C. Gotlieb, Univer- 
sity of Toronto, Toronto, Ont. (See 
page 66, CEE July 1960.) 


Wescon will include 
workshops 

A highlight of the technical sessions 
at the 1960 Western Electronic Show 
and Convention will be a series of 
four workshops, one for each day. 
They will be Management and 
manned machine systems; Analysis of 
manned machine systems; Synthesis 
and design of manned machine sys- 
tems; Operation and training of 
manned machine systems. . 

An innovation in the technical ses- 
sions this year will be the presentation 
of a women’s program focused on the 
subject, “Engineering: the woman’s 
role.” Wescon is held August 23-26 
at Los Angeles Memorial Sports 
Arena. 


NEC booth space 
sold out 

Exhibit space in the 1960 National 
Electronics Conference has been com- 
pletely sold. The conference will be 
held at the Hotel Sherman in Chicago 
on October 10-12 .Next year the con- 
ference will be moved to the Inter- 
national Amphitheatre in Chicago 
where more space will be available. 

Approximately 100 papers will be 
presented at NEC covering a wide 
variety of topics in electronics. NEC 
is sponsored by IRE, AIEE, Illinois 
Institute of Technology, Northwest- 
ern and Illinois Universities. Nine 
other universities and organizations 
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are participants, including lowa State 
University which was recently voted 
a participant. 


Linder is president 
of AIEE 

C. H. Linder, a vice-president of 
General Electric Company, has been 
elected president of the American In- 
stitute of Electrical Engineers for 
1960-61. Eight new district vice-presi- 
dents elected are: C. E. Gaylord, Buf- 
falo; R. T. Weil, Jr., New York; F. W. 
Busch, Milwaukee; S. C. Wright, Okla- 
homa City; H. A. Carlberg, Richland, 
Wash.; A. W. Rauth, Jackson, Mich.; 
W. Criley, Nashville, Tenn.; P. G. 
Wallace, Dallas, Texas. 


Computer 
conference 
The tenth annual 
Computer Conference will be 
December 13-15 at the Hotel New 
Yorker and Manhattan Center, New 
York. Abstracts of technical papers 
proposed for the conference should 
be submitted by August 13 to the 
technical program chairman, Elmer 
C. Kubie, Computer Usage Co., Inc., 
18 East 41st St.,. New York 17, N.Y. 
Subject matter should concern recent 
achievements or techniques in the de- 


Joint 
held 


Eastern 


Camera operator N. Fields and tech- 
nician R, Maurizio of RCA Victor 
Co, Ltd. were key men at the clinical 
program of the Continental Gynaeco- 
logic Society held recently at the 
Montreal General Hospital. Besides 
a tv link, two-way communication 
between the auditorium and operating 
theatre allowed members of the audi- 
ence to question the surgeon. 


CANADIAN ELECTRONICS 


sign and use of computing equipment. 
A $300 prize will be awarded for the 
best presentation of a paper at the 
conference. 


COMING EVENTS 


Aug. 24-Sept. 3 British Radio and 
Television Exhibition, Earls 
Court, London. 

Aug. 29-Sept. 3 Conference on 
nuclear structure, Queen’s Uni- 
versity, Kingston, Ont. 


September 

6-17 Conference on the use of radio- 
isotopes in the physical sciences 
and industry, sponsored by In- 
ternational Atomic Energy 
Agency, Vienna, and to be held 
in Copenhagen, Denmark. 
Fall Instrument-Automation 
Conference & Exhibit and 15th 
Annual Meeting of the Instru- 
ment Society of America, Colis- 
eum, New York, N.Y. 


October : 

4-7 10th Annual Instrument Sym- 
posium and Research Equip- 
ment Exhibit, National Insti- 
tutes of Health, Bethesda, Md. 


Systems & Procedures Associa- 
tion of America International 
Systems Meeting, Hotel Com- 
modore, New York, N.Y. 


7th National Symposium of the 
American Vacuum Society, 
Cleveland - Sheraton Hotel, 
Cleveland, Ohio. Authors in- 
terested in submitting papers 
should contact C. R. Meissner, 
Georgia Institute of Tech- 
nology, Engineering Experi- 
ment Station, Atlanta, Ga. 


26-30 


Montreal High Fidelity Exposi- 
tion, Sheraton Mount Royal 
Hotel, Montreal. 


. 
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Transistor curve 
tracer 


Next month A. G. McNamara 
of National Research Council 
describes how to build an inex- 
pensive, but accurate transistor 
curve tracer for operation with 
any oscilloscope having X and Y 
signal inputs. 

H. L. Miller of Northern Elec- 
tric Co. Ltd. discusses ultrasonic 
cleaning of wire spring relays; 
and Part 2 of the static-magnetic 
voltage regulator will present 
results of tests under various 
operating conditions. 


” 
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N EW, direct-reading, transistorized 


302A 
WAVE 
ANALYZER 


SPECIFICATIONS 
Frequency Range: 20 cps to 50 KC 
Voitage Range: 30 ,«v to 300 v full scale, 15 ranges 
Warm-up Time: None 
Voltage Accuracy: + 5% of full scale 
Residual Mod. & Hum: More than 75 db down 
intermediate Freq. Rejection: At least 75 db rejection 


Selectivity: + 3.5 cycle b.w., at least 3 db down 
+ 25 cycle b.w., at least 50 db down 
+ 70 cycle b.w., at least 80 db down 


Input Impedance: 100,000 ohms on 4 most sensitive 
ranges; 1 megohm on others 


Restored Frequency Output: 1 v across 600 ohms. 
Response + 2% full range 


Oscillator Output: 1 v across 600 ohms; output level 
control. Freq. response + 2%, full range. Out- 
put impedance approx. 600 ohms. 


Auto. Freq. Control: + 100 cycles holdin minimum 
Price: $1,750.00 (cabinet); $1,735.00 (rack mount) 


Data subject to change without notice 
Prices f.0.b. factory 





Quick summary: 


Covers 20 cps to 50 KC. 
Completely transistorized, no 
warm-up period. Ac powered, 3 
watts consumption, hum free; 
or may be battery operated 

18 or 28 v. Very sharp 
acceptance circuits; new 
operating ease without tedious 
lineup. Extremely compact, 
light weight. 


Engineers have already termed the compact, tran- 
sistorized @ 302A the most significant advance in 
wave analyzers in 10 years. Without time-consum- 
ing delay for warmup or calibration, the 302A in- 
stantly separates an input into its fundamental, 
harmonics and intermodulation products so that 
each may be examined individually. An AFC sim- 
plifies finding and holding a signal despite very 
sharp acceptance circuits. 

Model 302A is highly useful in telemetering, car- 
rier and vibration system work as well as audio 
applications. Ask your ® representative for a dem- 
onstration and specifications. 


HEWLETT-PACKARD COMPANY 


CANADA: Montreal, Quebec—Atlas Instrument Corporation, Lid., 3333 Coven 
dish Bivd. HUnter 9-8495 and 8496 @ Ottawa, Ontario—Atlos Instrument 
Corporation, Ltd., 77 Danforth Street, PArkway 2-7668 @ Torente 10, Ontario 
—Atlas Instrument Corporation, Ltd., 50 Wingold Avenue. RUssell 1-6174 © 
Vancouver 2, British Columbio—Atlas Instrument Corporation, Ltd., 106-525 
Seymour Street. MUtual 3-5848 


dp) 302A easily measures small signals on noisy circuits 
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EIMAC KLYSTRONS PUSHING 


2FE860Q HOURS 


ON FIRST COMMERCIAL TRANSHORIZON SYSTEM 


A Transhorizon radio telephone system— 

the first in the world to be commercially 

operated—has been in service between 

Kenora and Red Lake, Ontario, since 

July 1957. Eimac Type 3K3000LQ klystrons 

incorporated in the equipment, are still 

functioning perfectly—after well 

over 20,000 hours. 

The Eimac 3K3000LQ is a ceramic and 

metal, three-cavity, magnetically focussed, 

power amplifier klystron, designed for use 

at frequencies between 610 and 985 

megacycles. It will deliver a CW output 

power of two kilowatts, with a power gain 

of more than 25 db. The resonant cavities 

are completed through the cylindrical 

ceramic windows of the klysitron, and all 

tuning is accomplished outside the vacuum 

envelope. This design permits a wide 

tuning range and allows repeated tuning 

cycling, without damage to vacuum seals. 

Eimac make reflex and amplifier klystron i, 

tubes, negative grid tubes, rectifiers, SEER ig — 
pulse modulators . . . for every type of og Se ; 2 = = 
application, from tropo-scatter to industrial NORTHERN TELEPHONE 
heating. When you want quality power er 
tubes, it will pay you to investigate ™ 
the Eimac products. Shin 


Hd 


ee) Miiest aa. oes 
EITEL-McCULLOUGH, INC. — 
; San Carlos California One of the two 35-foot semi trailers designed and supplied by 
. : a Collins Radio Company of Canada, Ltd. for Northern Telephone 
Canadian Representative: The World's Largest Manufacturer of Transmitting Tubes Company’s Kenora-Red Lake system. Equipment includes 
Eimac Type 3K3000LQ klystrons, and Type 3X100A5 driver 
R. D. B. SHEPPARD 2036 Prince Charies Rd., Ottawa 3, Canada tubes. . . provides up to five toll quality voice channels. 
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